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THIS COMPLETE, SIMPLE, PRACTICAL COURSE 
FoR SELF-INSTRUCTION WILL QUICKLY GIVE YOU 


G complete is of 
\ <= Mathematics 


Arwen 


An Expert Gives You His 
Simplified Methods 


Mr. Thompson 
books sf t 
Mmatherr 
experis 

of math 
practi 

cal n 


iily work 

Don't let appearances fool you, mathematics is 
easy. You can get these books on approval and see 
for yourself how much enjoyment you will have while 
getting this valuable traini and solving interesting 
practical f blems that puzzle your friends and fellow 
workers. Inr 
the most difficult question on this subject 


REPARE now for an important job in America’s busy 

wartime industries—learn mathematics. Mathemat- 
ics is the basic requirement of all mechanical and scien 
tific work, and of all business or industry based on science. 
Without this essential knowledge even the most capable 
man is left behind while others forge ahead to better jobs, 
bigger contracts, more money. You need mathematics to 
understand all technical work, to supervise operations, to 
improve, speed up and check on your work and the work 
of others. Such basic training is quickly recognized today 
and gladly paid for. It singles you out from the crowd 
and gives you an advantage whether it is a matter of a 
job, a promotion or a contract. 

Now you can learn mathematics by an easy inexpensive 
and time-saving method. This very simple and extremely 
interesting course in book form has been prepared for you 
by an expert who has devoted a lifetime to teaching 
practical men the fundamentals of this important subject. 


A Complete Course and Reference Library in 
These Five Volumes e 1,598 Pages e Illustrated 


MATHEMATICS FOR SELF STUDY 
starts right from the beginning with a re 
view of arithmetic that gives you all special 


ay short cuts and trick problems that save 


countless hours of your time and make 

you more valuable to yourself and 

your job. Then these books go right 
into higher mathematics and show 
how simple it is when an expert 
explains it for you. 


ARITHMETIC: Starting with a quick 
review of principles, this volume 
presents all the special calculation 
methods used in business and in- 
dustry which every practical man 
should know, Fundamental in all 
computations in engineering, both 
military and civilian. Essential 
methods for rapid calcula- 

tion such as is needed in 

firing guns, setting 

lathes, etc. Systems 

f measurement and 

their computation 

required in machine 

work. Hundreds of 

other applications 

to technical work. 


ALGEBRA: Starting with sim- 
ple practical problems, this 
book shows you, step by step, 


at all you will be tackling with ease how to apply algebraic methods to the 


m mplex problems. Shows how to 
(Continued on next page) 





MATHEMATICS IS THE INDISPENSABLE 
FOUNDATION KNOWLEDGE For TODAY’S NEW 


technical & mechanical 
‘Defense Jobs 


HOUSANDS of new jobs are calling for trained men! 
Every industry is rapidly expanding to meet the needs of 
mn. Trained mechanics and tech- 

In many lines there are more 


1 them 


nicians are in urge 
jobs than men fj 

And in the best 
highest pay and tt 
ment, a know 
mathematics 
yourself this basic { 
sive home-study nm 
in five volum 


MATHEMATICS 


by J. E. Thompson, B.S. in E.E., A.M., 
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the calculation of the velocity with which a man supported 
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ling gas or steam (which is 
f rifles and cannon). 
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CONTENTS /: may, 1942 
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No Shortage of Problems 

Seventy Years of Physical Science 
Air Corps Builds New Wind Tunnel 
Gland Studies Explain Behavior 
Homemade Plane Detector 

Home Workshops Pitch In 
Porcupine Squadron 

Tricks That Train Trotters 
Industry Goes In for Vitamins 
More Planes Mean More Aluminum. 
How Flyers Are Redesigned 

Living Outdoors in an Emergency 
Wanted: a $1,000,000 Game 


ALDEN P. ARMAGNAC has been 


lL}. writing articles on scientific subjects 
Ul: sonal Hes for more than 15 years. Trained for 


chemical engineering at Columbia 


Car Rattles: Their Cause and Cure 7 l anyon | | 
. ie - pedic knowledge of technical matters 
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Hints on Painting Exterior Trim Group Editors; B. T. Richards, Copy Editor: 
The Home Workshop of 1872 Michele de Santis, Harry Samuels, Stewart 
Rouse, Michael Cerniello, Art Assistants. 


War-News Radio Timer 
Old-Time Photo Equipment. 


Defa ments 


Our Readers Say— 

Here’s My Story 

Popular Science Question Bee 
Un-Natural History 

With the Inventors 


he combines an encyclo 
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Here's the Answer to your Questions about TAKING 
CARE OF YOUR CAR IN WARTIME — this Profusely 
Illustrated 64-page Booklet shows you How to 
Use your Car and How to Service It to Get the Longest 
Possible Life. And it’s FREE— yours for the asking. 


UR entire production effort in General 
Motors is now concentrated on building 
the weapons of victory. 


We are not making any new cars for your use. 
But, with your GM dealer, we are definitely 
interested in helping you get the most you can 
from the car you already own. 

Months before Pearl Harbor, the General 
Motors Customer Research Staff was busy on 


this booklet which has that purpose. 


Now that national need requires all of us to 
make the best possible use of our cars, this 
booklet earns a place alongside your First Aid 
manual, Civilian Defense pamphlets and other 
special wartime literature. 


It covers everything from gasoline mileage to 


(CENERAL MOTORS 


mE wATION 


BUICK 


PONTIAC 
FOR 
wow BuDInG ARE remount 


CADILLAC 


CHEVROLET 


MAY, 1942 


How TO GET 
«THE MOST OUT OF 
gee YOUR CAR 


Helpful Wartime Suggestions 





sponsored by General Motors 





and General Motors Dealers 





the care of upholstery—it tells you how to get 
the maximum use from tires, batteries, brakes, 
clutch linings—gives hundreds of tips that 
you'll find mighty useful in wartime driving. 


This booklet will show you how to cut the cost 
of operating any automobile—whatever the 
make or model—how you can do your full part 
in saving tires, gasoline, oil and other essential 
materials. Our dealers stand ready to back up 
its suggestions with prompt and efficient 
service. 


It is offered to you entirely without cost and 
General Motors feels that it is the kind of help- 
ful, informative manual every person now 
driving should have. 


Ask any General Motors dealer for your copy 
today or mail the coupon below. 


a 


See Any General Motors Dealer Or Mail This Coupon Today 
Customer Research Staff, 
11-225 General Motors Building, Detroit, Mich. 


I would like very much to have a copy of your book- 
let, “The Automobile User's Guide,” which I under- 
stand you offer without cost or obligation on my part. 


My caris a 19 model (make)*. 


Name 


Address 


*NOTE: Our only reason for asking for this information 
is to make sure this booklet goes to those who can use it, 
i. @., CaT Owners. 
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Iv: reassuring these days to see those 


sturdy Bell System trucks along the 


Ready to go anywhere = "'""** 


They are mechanized motor units. Each 
has a highly skilled crew: each has its 
eee QUICK LY own tools, power and materials. They 
are ready and efficient and can be mobil- 
ized anywhere, any time. And there are 


more than 27.000 of them. 


This is just one way the Bell System is 
prepared to keep lines open and ready 
for war-time service — no matter when 


or where the test may come. 





me . | 


i 
"We'll keep ‘em rolling 


— wherever the 
war needs call."’ 


aw 


TELEPHONE SYSTEM Service to the Nation in Peace and War 
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Safeguarding Your Home from Fire 
Hints on Painting Exterior Trim 
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Self-Wiring Appliance Plug 
Shatterable Plastic Door Locks 
Speed-Reducing Pulley System 
Easy Chair with Plastic Frame 
Heater Has Spun Glowless Element 
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Me fal - Fluorescent-Tube Table Lamp 
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Electric Unit Cooks Three Ways 
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Clothespin Holds Cooking Spoon 
Dry-Cleaning Small Articles 
Suction Cup Clears Salt Shaker 
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during this emergency = 
Spark plugs are the heart Sawdust Drawer Under Bench Saw 
ind pulse of its engine so Electroplating Irregular Work 


navy th m tes j d . 
A genes yg a (Continued on page 8) 


leaned at regular inter 


Spark plugs put the kick in 
AM engine nd the men who 
drive and operate the na 
don's leading fleets of buses vals. Replace old, worn- 


and trucks know this. They out spark plugs with new 
know, too, thar it's costly to Champions. bi 
har 


use any bur the best 


rs 
lk Te ad odel Builders 


and a very good reason why 
you should to 





y ee 
Her 


@: te , Thread 
Thread Length 
Weight, Grams 


Actual Size V-Plug 
Champion spark plugs for model gas engines give the 
same dependable performance as regular Champions. 
Sillment sealed. Sillimanite insulator. Alloy needlepoint 
electrodes tor easy starting. One piece construction. 














Operators of fleets also know the importance of main 
taining equipment at peak efhciency and regularly 
inspect, clean and adjust spark plugs. Since the start 
of a national compeuuon among fleets, for economy 
and efhciency of operauon, Champion-equippec fleets 

have won a big majority of the awards CHAMPION 


TO SAVE GASOLINE « “EEP YOUR SPARK PLUGS CLEAN SPARK PLUG COMPANY ¢ TOLEDO, OHIO 
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DEFENSE BONDS SOLD 


“| BUY ONE AT a at 


EVERY PAY-DAY!" 
N 








e “TI figure there are two good ways for a 
married man with kids to help his Uncle 
Sam right now. 





@ “One way is to do his job better than 
ever before—help to outproduce the Axis, 
and ‘keep ’em flying!’ That’s why I en- 
rolled for an I. C. S. Course in my line of 
work a few months ago. Already, the train- 
ing I’ve acquired is helping me to be a 
better soldier on the industrial front! 


e “And with the extra money I’m earn- 
ing as a result of modern I. C. S. training, 
I’m buying a Defense Bond every pay-day! 

he whole family’s buying Defense Stamps. 
Why don’t you mail this coupon, and find 
out how a low-cost I. C. S. Course can in- 
crease your job efficiency, and make you 
worth more to your country in this battle 
of production? Do it today!”’ 


INTERNATIONAL CORRESPONDENCE SCHOOLS 


ee To TRAIN AMERICANS FOR VICTORY 








Without cost or obligation, please send me a copy of your booklet, “Who Wins 


and Why,” and full particulars about the course before which I have marked X: 
TECHNICAL AND INDUSTRIAL COURSES 


3 Contracting and B g Marine Engines 
facturin, Me I 


BOX 7631-K, SCRANTON, PENNA. % = 
ture 
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Contents 
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Getting Top Speed from Outboards 
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Trick Set-Ups for Unusual Photos 
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Dual-Purpose Contact Printer 
Meter Measures Prevailing Light 
Old-Time Photographic Equipment 
New Wartime Photo Restrictions 


U.S. Government Urges 
Motorists to Protect 
Finish Four Times a Year 


NEEDED TO SAVE 
YOUR CAR’S BEAUTY! 


Simoniz now! Then your car will stay 
beautiful . . . though you have to drive 
it for years. Simoniz stops dirt, moisture, 
and ultra-violet rays from dulling and 
destroying the finish _These saboteurs 
of beauty are constantly attacking the 
lacquer or enamel, even in your garage! 
So, the sooner you Simoniz, the longer 
your car’s finish lasts! 


THE SIMONIZ COMPANY, CHICAGO, U. S. A. 


MOTORISTS WISE 


Sold everywhere by 
dealers in automotive 


supplies 
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View-Finder Shield Ends Glare 
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We promise each pipe lover he 
Will cheer this great discovery ! 
YO HO! AND THE FLAVOR OF RUM! <3 


& 





Its new! Its grand! Its free of bite! 
It — and smokes and tastes just right! 
YO HO! AND THE FLAVOR OF RUM! 


Its thrifty, too... this smoke sublime... 
The soft pouch only costs a dime! 
YO HO! AND THE FLAVOR OF RUM! 


The name of this tobacco treat 
Is FRIENDS — and Friends, it carit be beat f 
YO HO! AND THE FLAVOR OF RUM! 


7 FRIENDS 


yn THE HANDY 


SOFT POLE 8 7 T 
the NEW Rum-Cured 
~ Smoking Tobacco 
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Free Booklets for You 
if you are really ambitious 


These two booklets will help start thou- 
sands of earnest men toward larger 
success In +2 

For they tell about tested training 
programs that prepare for the bigger 
jobs and promotions which this business 
pickup insures in 1942'and the follow- 
ing years. 

One of them—Modern Foremanship 

discusses the opportunities and prob- 
lems before the foreman today and 
describes a thorough, practical training 
in foremanship and production methods. 
The other — Industrial Management 
outlines our spare-time training for the 
general foreman, supervisor, superin- 
tendent, production manager, and other 
industrial executives. 

Either booklet will be sent to you 
free and without obligation—if you are 
thinking seriously about your future. 
Just fill out and mail the coupon below. 
MTTTTITiirirrirrirrrrt eee 


I would like to hare your free 48-page booklet on 
(1) Modern Foremanship 
(] Industrial Management 


Fresent Position 


LASALLE extension university 


ACorrespondence Institution 
Dept. 583-IF Chicago, Illinois 
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Coming Next Month— 


to conjure with 


SULFANILAMIDE is a name 
in the realm of medicine. With its derivatives, 
it is saving human life and relieving human suf 
fering on a scale that may counterbalance the 
death and misery brought by the war. What 
are these miracle drugs, and what do they do? 
Carl Dreher gives the answers, in language that 


a layman can understand. 


DEMOLITION—blasting roads, bridges, and 
enemy defenses—is one of the 
Our own Army has its special 
ists in this line, men who handle dynamite and 
TNT as confidently as the 


You'll want to read about the 


strange weapons 


of modern war 


doughboy shoulders 
his Garand rifle 
methods employed by these masters of destruc 


tion. 


woodworking shop? 


A DRILL PRESS for the 
Yes, indeed! Although usually associated chief 
ly with metal work, this power tool can be a 
great timesaver in boring, routing, shaping, 
cutting, 


tells you 


mortising, sanding, carving, dovetail 
and dowel making. Edwin M 


how to set it up and how to use it in wood 


Love 


working 


HOW OFTEN have you watched in amaze 
ment as a rodeo star put a lariat through its 
paces? Secrets of rope tricks are shown in a 
“How it is done” article illustrated with photo 
graphs of one of the country’s best rope artists 
a reader enough rope and he'll 


in action. Give 


make himself a lasso. 


“TOPS” is a new plywood boat designed for the 
man who wants a portable, all-around utility 
boat for fishing and hunting trips or family use. 
Carried on top of your car, it needs no trailer— 
an important consideration in these days when 
an extra pair of tires isn’t easy to get. Complete 
plans and instructions are given for this timely 


project. 


YOUR STORAGE BATTERY is one of the 
vital organs of your car. Now, more than ever, 
it is important for you to know how it is made, 
what it does, aid how to treat it. Schuyler Van 
Duyne tells you just those things in an instruc 
tive article. A careful reading will help you to 
get longer, more dependable, and more econom 
ical service from this often-neglected automo 


tive necessity. 
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"THE HORRIFIED CROWD, 
GASPED AT MY PLIGHT! 


“SEVENTY FEET ABOVE the crowd 
at a carnival, | was perform- 
ing my high aerial act,” writes 
Mr. Davis. “I was a bit nerv- 
ous, for this was our opening 
night... when anything can 
happen. I work without arm 
guards, wires, nets, or safety 
devices of any kind. There 
can’t be any mistake in such 
an act. 


“THE CROWD WAS TENSE as the 
climax of my act drew near... 
when I had to turn loose both 
rings, perform a half flip in 
mid-air and catch the rings 
again. It was sudden death if 
I failed. As the snare drums 
rolled, I swung high and loos- 
ened my grip. Then—darkness 
as all the lights went out! 


“FOR AN AWFUL INSTANT I thought I was a ‘goner.’ Suddenly—in the nick of 
time—the bright beams of two ‘Eveready’ flashlights in my wife’s steady hands 
flooded the rings with light. I finished my act. Thanks to my wife’s coolness 
and foresight, and those dependable ‘Eveready’ fresh DATED batteries, a pos 


sible tragedy was averted. (Signed) Vv, Ay) » 23 
E 2 EXTRA 
awe Qnrra =) Lone Lift 


-_ RY 
The word “Eveready” is a registered trade-mark of National Carbon Company, Inc. BATTE | 
: a 
"ATIONMAL canpon © 


FRESH BATTERIES LAST LONGER... (204 for the DATE-LIN® 


NATIONAL CARBON COMPANY, INC., 30 EAST 42nd STREET, NEW YORK, N. Y. 
Unit of Union Carbide and Carbon Corporation 


ucC) 





+ 
B. WEIGHING HEAVY MEN under the surface of water, the 


Navy's medical corps can now tell whether a man is a “fatty” or 
ist a plain heavyweight. The object of this novel test is to deter- 
nine body density or specific gravity. As fat has a comparatively 
ow specific gravity, Navy surgeons believe tl 
of the box 

fat content of the 

vetween the ages of 20 and 40 talls between 1.021 and 


¢ 


veons \ lo ver measurement indi ites 


lat measuring the 
ly mass in this way should rive a fair es- 
body. ‘The specific gravity of a 


leanness. 


ADIO AMATEURS are being asked t sell their transmitters 
Yand receivers tor use by the armed torces of the United Na- 


\ccording to the American Radio Rela rue, manutac 


ire unable to fill orders for standard equipmen inder the 
nditions. The greatest need is for standard transmitters, 

has been estimated that only five percent of the amateur 
nitters are factory-made. Homemade or “composite” equip- 


is not required at present. 


Macs NESIUM CAN NOW BE PRODUCED from dolomite, a 


common form of limestone. The essential steps of this new 

wess include the introduction of carbon dioxide under pressure 

t one stage and heating the stone to a high temperature under 
ucuum, in the presence of calcium carbide, in the concluding stage 

The result of this thermal reduction process is said to bring out part 
of the magnesium as pure metal. The residue, which consists of 
magnesium and calcium oxides, is dumped back with the raw dolo- 


ind the process repeated. 


Osoxss FUMES that pour from many factory chimneys can 


v be turned into a new and useful chemical solvent. ‘These fumes 


re sulphur dioxide which, when cooled to a temperature of 14 de- 
s I threnheit Kpueties into a wate like su nce with vreat 

il possibilities. Certain compounds of sulphur and cyanogen 
iduced in no other wav than by the use of this new solvent. 


tlso be useful in the preparation of Insec icides and other 


AGUA NUTS FROM ECUADOR have been fashioned into but- 
te. soldiers’ garments ow ing to the shortage of the usual button 
terials in the United States. Known as “vegetable ivory,” tagua- 
buttons are said to withstand cracking under pressure and in- 
und remain color-tast atter numerous w ish nys ind strong 

he U.S. Army has recently purchased 2,592,000 of these 
be used tor all soldiers’ garments except those requiring 


' 
ittons 
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LIFE IS WHAT YOU MAKE IT.... 


a final aim — something he 
wants to accomplish. Failure to achieve it is 
usually due to the method used—or lack of one. 
How much nearer the realization of your ideals 
are you today than five years ago? Are you sure 
you have put forth your best efforts? Working 
long hours and forgoing pleasures are not suf- 
ficient to assure success. What are you psychologi- 
cally and emotionally best fitted for? Remember, 
what you like to do is no test of your capabilities. 


VERYONE has 


There are two ways to live. One is to exist, ac- 
cepting events as they arise. The other is to plan 
a future—and put yourself, all of yourself into it. 
No intelligent plan of living can exclude the human 
factors, the qualities and powers of self—imagina- 
tion, intuition, will power, concentration, and mem- 
orizing. If you seek to master life by attention 
only to the world outside of yourself, you are 
doomed to further disappointments. 

You are the beginning of every enterprise that 
concerns you. But what do you know of yourself? 
No mechanic, draftsman, or businessman starts a 
campaign or a venture without a thorough under- 
standing of his tools and instruments. You are 
your greatest instrument—don’t dissipate your cap- 


abilities. Learn to apply them intelligently and 
enjoy gratifying results. 


This Zree Book Will Amaze You 


Throughout the world, the Rosicrucians, an age- 
old fraternity of learning, have been known as 
career creators. Thousands of men and women, by 
means of the masterful Rosicrucian teachings, have 
established careers that brought them great personal 
satisfaction. The Rosicrucians point out how to use 
what you already possess as a human heritage—the 
powers of mind. Use the coupon below to receive a 
free Sealed Book. It will begin to tell you more 
about yourself—and what the Rosicrucians can 
do for you. 





Scribe W. E. Z. 
THE ROSICRUCIANS (AMORC) 
San Jose, California 

Please send me the free, sealed 
ested in knowing how I may obtain the 
Rosicrucian teachings. 


book. I am inter 
masterful 


Name 


Address 











THE ROSICRUCIANS, AMORC - San Jose, California 
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If Diophantus Was Too Easy, 
Take a Try at This One 


“‘ M work as a 

o* 1 if mat I occa 
i rur icross Aa 
mathematical 
m and I im 
r you this one 
be solved by a 
ition of gzeom 
ind trigonome- 
nd also by cal- 
draw 

is one 
eter and 
, BF tan- 
equals four inches, AB 1's 
t angle What is the 
Alberta, 


} the ine 


M.G Calgary, 


Perpetual-Motion Idea 
Has Just One Drawback 


materials to try this, but 
he obtained by 


I Never had the 
couldn't perpetu 
hitching a generator to an induction coil and 
this to a motor which would, in turn, turr 
the generator? Of course the parts will wear 

t but until then some free 
real inventior 


out some day powell 
may be obtained. If this is 

just let me know and I will patent it before 
you publish it (Ha-ha) B. B., Washington, 


D.C 


Reader Designs and Builds 
His Own Typewriter Table 


HAVING ne ed in P.S.M. a description and 
illustration of VI iter « k, | thought 
I we ‘ end you ict of one I made ir 

t designed to suit 

vuuse. I find it very 

nd all who see it com 

usefulness 
design, it 
frame, 


pliment me n it beauty and 

While i + rather modernistic in 
fits ir invwhere It is oak 
paneled with plywood and veneered with 
black walnut Varnish is the only finish 
being well rubbed to a high polish. A shelf- 
type drawer holds the portable typewriter 
The matching chair is of solid black walnut, 
with needlepoint seat cover. I am a city fire- 
man and get a big kick out of my workshop. 
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home 
from 


I have meade other furniture for our 
ind have gotten many useful ideas 
P.S.M.—H. P. W., Downey, Calif 


English Technical Student 
Earns His Own Workshop 
Ant, HOME WORKSHOP 
THAT'S me! ; 


inter- ~ 


As a student in a 
technical high school, 
I am specially 
ested ir your 
zine Since coming 
from England in 1940 
I have had a workshop 
of my own, with a 
wood-turning lathe. I 
paid for it with money 
I earned at handy 
jobs. I hope some day 
to get more machine 
tools for my shop, but 
now they are restricted. Whenever P.S.M. 
irrives, I race through it to the workshop 
sectior I also follow Gus’'s adventures with 
great enthusiasm.—S. J.S., Cambridge, Mass. 


maga- 


If Only He Liked Photography, 
the Score Would Be Perfect 


I ALWAYS read practically every article in 
Popu.ar Science MONTHLY, except those deal 
ing with photography. I just don’t happen 
to be interested in that subject, though I 
suppose a great many of your readers ar: 
My habit in reading P.S.M. is to start at the 
front and read everything as | come to it 
The only other magazine I read in this man- 
ner is Readers Digest. If | were in such a 
situation that I could have only one publica 
tion to read the rest of my life, it would sim 
mer down to a choice between P.S.M. and 
Readers Digest, with Fortune possibly in- 
cluded.--L. S. V., Oklahoma City, Okla. 
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Business 
Demands 
Accountants 


..- because Accountants Command Business 


Accountants at isually in demand—at better than ager. S. W. N. knew nothing about bookkeeping. With 
vi rning 19 months of training he passed the C. P. A, 

ipetent tion on first attempt and opened his own public 
counting office. Although a university graduate, P 

1i was a grocery clerk at small wages. Today he is Secre- 

triving to oper tary and Credit Manager with an income 300 per cent 

ential to service higher. Already in cost work, G. N. P. within nine 

onths was earning 40°% more; within two years, 100° 

sing under tighter govern- wre. The third year his income went 

‘records and reports inager. 
nd larger taxe 


oud hoor ines, pensell Gebestians tx Dolean These Men Won Success in Ordinary Times 


Bonds, ete., etc. — You Have War Opportunities 
The Home Study Way to Accountancy Success le as is the success of these men—you will 
Thousands upon thousands of men have trained for ive an advantage over them—you w 
cou nev with LaSalle t night it home. F untancy when unusual national 
Pheir suc their progré is a matter of record with you for success. ? 
Whether r go a C. P. A. certificate or ad nditions not only call for more accountant 
vancement isiness, ir files are full of letter ffer unusual Opportunities for both qu 
porting income incres far out of line with the tin ner uccess. The need for accountar 
nd cost investmer lt war 
Note for instance { n ul 
might cite. (Na : 
A cost clerk, J. S. H. became, after completing 30 —If You Can Qualify 
training assignments, cost accountant. Within nit : 1esti ; 
l | ugh the course, he became chief 
ry nearly four times what it 
K. was an immigrant da\ 
; he secured a bookkeeping 
ired three raises. In two advan prove it by in- 
» of his company’s accounting vestigating. z irce- tamp, sixty seconds time, and 
yet through the training tl 1 belo ill bri 
tore clerk to assistant book- 
lessons. Now he is office man 


up still more 


ge 


be entering 


A conditions work 


if 


ick and perr 

ts will increase 
and will continue for years afterwards 
ng the difficult post-war adjustment period. 


* aut tion 

ion? 
p an opportunity? 

tion; if you are ambitious; if you 


tancs 


ing you full information regard- 
i and the opportunities to which 
n you can judge intelligently. 


SALLE extension UNIVERSITY 


A Correspondence Institution 
Dept. 583-HR CHICAGO 


Opportunities in Accountancy—Check below and we will send y« 
copy of “‘Accountancy, the Profession That Pays,” also, informat 
our training in Higher Accountancy, all without obligation 

O Higher Accountancy 

Other LaSalle Opportunities: If more interested in on 

business indicated below, check that: 

C) Business Management C0 Effective Speaking 0 Modern Foremanship 

C) Expert Bookkeeping OLaw: LL.B. Degree OD Business 

OC. P. A. Coaching OCommercial Law Correspondence 

OTraffic Management OlIndustrial 1) Stenotypy 

Management CO Modern Salesmanship 


uu a free 
ion about 





“It's spring. He forgot to clean out 


his radiator with Sani-Flush" 


This year, of all years, don't risk a clogged 
radiator that can lay up your car. When 
you remove anti-freeze, clean out danger- 
ous rust and sediment. Sani-Flush does 
it scientifically. Costs only a few cents. 

Don't take chances on just flushing 
with water. Sani-Flush is thorough. Usse 
it yourself, or ask your service station 
Tests have shown Sani-Flush harm 
less to any engine or fittings, when used 
according to directions on can. It’s in 
most bathrooms for cleaning toilets. Sold 
in grocery, drug, hardware and 10c stores 


The Hygienic Products C Canton, O. 


Sani-Flush 


BIG MONEY BUILDING MEADS 


ao Portable OUTBOARD 


IN A FEW DAYS AT HOME! 
<. portable Outboard ee vak! - oi ywh ve ~ 


fs 
"Free i 

K4 ‘ th. p. or s CK 
aati . to 4 Dp rime INCLUDED wn 
ki. Yak' W « for FREE la w Factor 


15 S. Market St., Dept. D-S2 
MEAD GLIDERS, Market St, Deg’ 
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We Made a Bad Break on That 
Metal-Working Brake 


MY IS My FACE IN March is- 
RED!! sue, on page 107, you 
- Te have a_ picture of 
e0? ; men working in the 
\ escienc® mobile repair unit of 
da Wy the Air Force The 
iy, caption states that 
‘ ' the men are shearing 
a piece of metal. 
Really, these men are 
operating a “brake” 
which is used for 
bending or breaking 

metal sheets._-W. J. W., Hvattsville, Md 


Reader Goes Off Half-Cocked 
About Coast-Defense Guns 


As I was reading a back number of P.S.M 
for November 1941, I noticed that on page 98 
you show a 16-inch howitzer and a 14-inch 
disappearing gun, both with approximate 
range of 14 miles, but on the drawing the two 
ranges are represented by lines of different 
lengths. You may have some reason for this, 
but in my country 14 miles is 14 miles. Could 
you please explain in Readers Say?—E. B., 
Waterbury, Conn 


If they have rulers in E.B.’s country, he 
might try measuring the lines representing 
the ranges of these two quns He will find 
that from the gun muzzle to the end of the 
line is 2°. inches in eithe CUSe Ed 


Radios to Rent in Hospitals 
Would Entertain Shut-ins 


My RELATIVES bring HEY HEy!! 
your magazine to help 
me pass the time while — 
I am in yw hospital Ws 
recovering from an op- 
eratior Seeing the de 
scriptions of different 
kinds of radios gave 
me an idea which you 
might pass on to radio 
dealers. Why not have 
small radios to rent by 
the week to sick peo- 
ple? If it is nice to 
listen to the radio 
when you are well, how much nicer it is when 
you are sick and lonesome! - Miss Z. R., Hays 
City, Kans 
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AUDELS NEW 


MACHINISTS < ¥ 
4 Tl \Y \ 


HANDYBOOK Fp 
NOW READY! W7 fi Hi fin 
Yj i\ \ 


ull 


A KEY TO 
MODERN SHOP PRACTICE 


PRACTICAL INSIDE INFORMATION 


For Every Machinist, Toolmaker, Engi- 
neer, Machine Operator, Mechanical 
Draughtsman, Metal Worker, Mechan- 
ic or Student. This 1600 Page Handy 
Book Covers Modern Machine Shop 
Practice in All Its Branches, 


A COMPLETE INSTRUCTOR WITH 
READY REFERENCE INDEX 
New from Cover to Cover. Tells How to 
Operate and Set Up Lathes, Screw & 


Milling Machines, Shapers, Drill Presses 
& All Other Machine Tools. 


5 PRACTICAL BOOKS IN ONE! 
60 FULLY ILLUSTRATED CHAPTERS 


Covering: 1—Modern Machine Shop 
Practice. 2—Blue Print Reading and 
How to Draw. 3—Calculations & Mathe- 
matics for Machinists. 4—Shop Physics. 
5—How to Use the Slide Rule. 


Oe tel _..ASK TO SEE IT!_- 


A SHOP COMPANION THAT ANSWERS YOUR QUESTIONS i THEO. AUDEL & CO., 49 West 23rd St., New York 
Easy to read and understand—flexible covers—Handy I Mail AUDELS MACHINISTS & TOOLMAK- 


; “4 we ERS HANDY BOOK, Price $4 on 7 Days Free 
size 5 x 6)4 x 2—a ready reference that answers your Trial. If O. K. I will remit $1 in 7 days and $1 


questions accurately. Monthly until $4 is Paid. Otherwise I will return it. 


TO GET THIS ASSISTANCE FoR 5 —oa. | OME MERE 
YOURSELF SIMPLY FILL IN AND paYSH A |... 
MAIL COUPON TODAY only EMO. 4... 


THEO. AUDEL & CO., 49 W. 23rd St., NewYork FP reterence 
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AND TOOL MAKERS WARDY BOOK 














World’s Most 
Authoritative and 
Practical Books 
on ARC WELDING 


@ Standard texts in hun draw ings 


SPECIAL 72 


80 H BOOKS 


180 pages 


Postpaid 


ARC WELDING 
N AND PRactic; 


DESI 


» postpa far 
w cost. Published by 1152 
in—largest manu- bages 
; whtios — 1557 
facturers of arc welding pictures 


equipment in the world. and 
drawings. 
MAIL COUPON TODAY 
‘OR THESE KEYS TO 
SURE-FIRE SUCCESS 


THE LINCOLN ELECTRIC CO., Dept. PS. 


Cleveland, Ohio 

closed find $2.00 

75 outside U.S.) for 
1162- page and |1&-page 
beoks on “Are Weld 
ing Send postpaid to City 


Name. 


Addreas 


“Some say a rabbit's foot helps — 
but I'd druther trust the wallop o’ 


KLEANBORE HI-SPEED .22’s” 





“For shootin’ pests and varmints, it sho’ ain't 
luck, Mistah Tom, it's power you need. And power 
is what Kleanbore Hs-Speed .22's has got the 
mostest ot 
You don't need to worry about power when you 
shoot Kleanbore Hi-Speed .22's—they pack a wal- 
lop for accurate long-range shots. And their 
Kleanbore priming keeps your gun clean. Rem- 
ington Arms Co., Inc., Bridgeport, Conn, 
KLEANBORE AND HI-SPEED are Reg. t 
by Remington Arms Co., In 








That Stroboscopic Effect Works 
on Drill Presses, Too 


RECENTLY I read in your magazine 
stroboscopic effect of the household power 
supply used in conjunction with an automo- 

bile fan. I had in mind 

to try it out, and the 

last time I had the 

car in the garage mak- 

ing minor adjustments 

I tried this experiment 

nd it worked. I'm a 

drill-press operator 

ind what I have to 

iv concerns this same 

experiment in relation 

t i drill We have 

resses in our shop 

controlled by rheostat 

ind can regulate the 

speed of the spindle from 860 to 8,600 r.p.m 

Some of the machines are already equipped 

with built-in lights, while others have desk 

lamps. Well, the ones with the desk lamps 

are the ones on which the stroboscopic effect 

can best be seen. The thing to do is to turn 

the machine on about 3,400 or 4,300 r.p.m., 

and then turn off the switch. If you watch 

the drill carefully as the spindle begins to 

slow down, the twist will become readily 

visible and will slowly go down to the end of 

the drill and rise again to the chuck, and 

finally it will go down to the end. With a 

very free-working spindle, this rising and 

falling of the twist can be seen for a num 
ber of times.—E. S., Chicago, Ili 


Fill ‘Em Up with Cigars 
and Send ‘Em to Us 


SINCE uses have been 
dug up for C. M.'s 
shirt cardboards and 
E. J.’s old 1larm 
clocks, can anyone tell 
me what to do with 25 
empty cigar boxes? 
B. G., Canton, Ohio 


For shame, B G 
An ¢ mptu ciga ho N 
one of the most uni- le 
versally useful things 
in the world. If you asked us what you can't 
do with one well, u couldn't say Ed. 





How to Make YOUR Body 
Bring You = FAME — 
oo. Instead of swame! / / | INS 
Will You Let Me = 
Prove | Can Make You 


a New Man ? 


KNOW what r » have the kind of body that people pity! 
Of course, you ildn’ ow it to look me now, but I was 
ghed only 97 Ibs.! I was ashamed 
for vim was such a poor 
constantly self- 
HALF-ALIVE. 
me into ‘‘The 
I'd like 
t i NEW 
f YOU 


What Dynamic Tension Will Do 
For You 





L method. Only 15 min- 

) spare time daily is 
igh to show amazing results 
and it’s actua un. “Dynamic 
* does the work 


Tension 





“Dynamic Tension!"" That's the 
ket! The id al natural method 
eloped to chang¢ 

m the scrawny, skinny 

ng I was at17to my 

nan physique! Thou 

fellows are becoming 

ivsical specimens—my 

yu no gadgets or con 

fool with. When you 

ned to develop your 

ough “Dynamic Ten- 

can laugh at artificial 

You simply utilize 

T muscle-power in 

it increase 

solid LIVE 


° 
Mail Coupon 
“Dynamic Tension” 
the tri for you. No F M 
Vv € Ai ise is practic al or y 


so easy! Spend only 15 

ay tk FREE BOOK 

; Then write fo ery start you'll be using 

—* onute : id i of * i i ee —_—— oo ee ae oe ee ee ee ee ee oe oe 
it “Dynamic Tension i « Dynamic Tension er 
I lake ve healt ost u on ( y every minute 


mhow Icanmake vouahealthy, Simost unconsciously every minute Hy qa ARLES ATLAS, Devt. 1-1, 


Renee Tension” is an entire- T Al ITY gv ' ; 115 East 23rd Street, New York, N. Y. 


~~ FREE BOOK ““ano‘Strencre " 
In it I talk to you in s the- 


want t **Dynamic Ten- 
Pe elr ake 1 New M ‘ 


a 
a) 
3 


' He 


traight-fron 


at I helped 

for YOU! For a real thrill, 

INCE. CHARLES ATLAS 
et. New York, N. ¥ 
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RADIO 
FREE opratoc: 


KEEP 'EM LISTENING! 


A Ve 
W) (( 


if 


EVERYTHING IN RADIO AT LOWEST PRICES! 
42 LEARN 
RADIO! 


Radio Builders’ Handbook. 
onty LOc 


» ne it. Onty 10c 


ALLIED RADIO 
§ 833 W. Jackson Bivd., Dept. 7-E-2 


4 Chicago, Ilinois 
RP PEE » 
FREE . ‘ 


Radio Dic tionar S 
ti 


“®eccaceces 


~ 


4 
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MEN WANTED 


For Duty with the 
United States Government 
at the Panama Canal 


MECHANICAL ENGINEERS— 
MECHANICAL DRAFTSMEN 
Experienced in Plumbing Design 
On All Types of Building Construction 
Salary aren 50 to wtnatng 83 Month 


other than drafts 
n a recognized 
fy for top 


ve considered ac- 
e. Must be Ameri- 
years of age and 
y boat or plane 

f Panama Cana 

m United States 
of departure from 
from States. and 
yn from home to 
be for one year or 
Appointees must go to 
tary restrictions are 
yut $9 month rental 
leave per year with pay 
the classified Fede ral 
considered in mak - 

rs write Chief of Office 
a. DBD. C giving brief 








Reverse Electrolysis Removes 
Gold from Picture Frames 


J. G., of Chicag é easily salvage 

gold plate from those old picture frames, 
without blasting as vour cartoonist 
ested, by the use of t regular electrolysis 
verse d olution of gold sul 


Ssug- 


yrocess in re 
phate is put in the tanl il th icture 
frame immersed thereir The negative ter- 
minal of the storage batter ted to 
the frame and the positive terminal to a 
sheet of pure gold leaf. The reverse electrol- 

will remove the gol late from the 
frame and deposit it on gold leaf. Thus 
the gold can be used to nother picture 


frame H. K 


is connec 


Hed Like to Know More About 
Automatic Addressing Machines 


Some time ago I wrote t in insurance 
isking that premium-due notices 
on two separate pol be mailed in one 
letter instead of separ itely is heretofore 
Their reply was that they could not do as I 
asked because all notices are mailed automat- 
ically a number of days before the premiums 
are due. Since Popu.Lar Science is my favor- 
ite magazine, I would like to see an illus- 
trated article in its pages about these auto- 
matic mailing machines I believe other 
readers also would like to know more about 
machines used in large business offices 
G. L. W., Pondosa, O1 


company, 


icies 


Hone for Safety-Razor Blades 
Makes ‘Em Go Farther 


I pon’t know that I can answer the ques 
tions raised by W. C. C., of Delaware, Ohio 
regarding the edge of a razor blade, but I 
can tell him how to keep a keen edge on a 
blade. There is available a concave hone for 
double-edge safety-razor blades. Thousands 
of them have been sold, and although many 
of the buyers may not have gotten the ex- 
pected results this was probably due to their 
lack of skill. In sharpening a blade on one 
of these hones, it is paced in the concave 
groove and rotated gently with a finger. If 
the edges of the blade are not kept parallel 
to the groove, the blade will be ground on 
the corners instead of along the entire edge. 
When properly used, such a hone gives very 
satisfactory results and will maintain a sharp 
edge on a blade for weeks.—R. H. S., West 
Hartford, Conn 

POPT 
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TRI-STATE COLLEGE Be a Radio 


B S. Degree in Civil. Electrical, Me- 


chanical, Chemical, Radio, Aero- 


nautical Engineering; Business Adminis- a a 
tration, Accounting, Secretarial Science 
Short diploma courses (36 weeks) in 


Surveying, Draftir Special Prepara 
tory Department for those who lack re 
quired hi gh school work 

student body Approve e 

nautics il 








Ts ex eeds supply 
Sept., Jan., March Ca slog 
552 COLLEGE AVE., ANGOLA, IND. ENGINEERING 


Come to MILLION DOLLAR School 


SCHOOL OF 
SROChAGTIES 


Learn at Home to Make 


Captain ‘Maxwell W. Balfour, y Kk By ‘PS. 52. “Tulsa, ‘Okia. $ 3 

Operator FOLLOW THIS MAN i 
No. 38 Secret Service Operator No. 38 is on the job! 

Running down dangerous Counterfeit Gang. Tell- 

tale finger prints ip = urdered girl's room. 





The Confidential Report 
Fre Operator No. 88 made ExveA CAV 
to his chief. Write for «. IN 
Earn a Regular Monthly Salary ‘ - 
an become a Finger Print Expert at home 
smal! cost. Write for confi 
report and details. Literature wil! be 
sent only to persons stating their age ou 
mesrituTs oF eee SCHENCE . on Nov . 
1920 : b lio helt i Have Trained Many Beginners 


Sunnyside A - rf tr r 
Dept. 1365 “Chicago. i. en tier coe for Opportunities Like These 

















We can buy it for you | —— 


Month in 
o 


IN THAT DISTANT CITY Business 


through Western Union Shopping Service. You describe 
it... . we will buy it and see that it is shipped to you 
promptly. Ask for details at any Western Union office. 


Many Make $5, $10 a Week Extra 
in Spare Time While Learning 











without cost 
or obligation 


See the important place of plastics in virtually every industry—in War ps ae GET MY 64-PAGE BOOK FREE It 
as well as Peace. Learn what a knowledge of plastics can mean to ‘ ‘ t $ opportunit 


your future career. Write today for interesting, illustrated literature averaging toda s lett my - 


PLASTICS agg A — INSTITUTE 


3 Come & bh 
LONG ISLAND C NOI, Los ANGELES na roan iA 





berry, Hazleton, Penna 


en ae U. S. BARGAINS 


ew . of Blankets (used) . . . $2.95 
ta a s (used) ° e 
“'S. Army Pup Tents (used) . 3:30 ate | this Now 
arine Ponchos (used) . 1.29 
ther bargains in military, Get 64-page Book 
roods for hunter, farmer, 
end fo : catalog re- 
turned with first « J. E. SMITH, President, Dept. 2EP3 
A nd N 8U PPLY co. National Radio Institute 
sree" een ST. _ RICHMOND, VA. Washington, D. ’ C. 
Mail me FREE wit! 
64-page book tich KR 
(No salesman will 





NAME 
la makes regu 
ed for speed 
rood returns 
Ambitious ADDRESS 
Free book- = 


cITy STATI 








as Useful 
This .22 rifle can be used 3 
mayvs l \utomatic for 
speed shooting at fast-moving 
«mall game or vermin, for 
example); (2) Bolt Action 
Repeater (for slow fire target 
shooting. Bolt is locked tight 
against cartridge during dis- 
charge): (3) Single Shot (for 
extra safety when used by 


youths or beginners). 


No. 87 
SPRINGFIELD 
BRAND 
b-in-one 
AUTOMATIC 
-22 Rifle 


Tubular magazine holds fif- 
teen .22 Long Rifle cartridges, 
j™ rmitting the firing of fifteen 
successive shots as fast as you 
ean pull the trigger. 

Simple, positive in function- 
ing. Outstanding in accuracy 


among rifles in its class. 





Our Tested Boat Plans 
Include Cabin Cruiser 


OU'RE all set for a season of pleasant 
View this summer if you own a trim 
craft like our 17’ cabin cruiser shown 
above. Here is fun for all the family——and 
no worry about automobile tires or gasoline 
rationing, for you can cruise all day on a 
dollar's worth of gas. The boat can navi- 
gate shallow waters only 1’ deep, and takes 
either an outboard or an inboard motor of 
from 2 to 10 h.p. 

Complete blueprints and instructions are 
only $1.50; full-size patterns of the frames, 
the main deck beam, and the stem are $2.50 
additional if desired, and are drawn to order 
within two weeks. 

Summer is hobby time. If you like to 
build things, iook for the project you want 
in the following partial list of blueprints, or 
send us a stamped, self-addressed envelope 
for our complete list. 


BOATS 
ruiser, 17 ong weighs 750 
iy be used with 2 to 10 h.p. 
or inboard motors, 356- 


rom 1 to 60 h.t 


for small outboard motor 
wat 13’ long. with decked hu 
itboard or inboard drives 7 
9’ 7” long, weighs 60 to 75 lt 
sailed, or used with sma 
387-388-R 
it, 13’ stepless hydropla 
261-262-R 
BLACKCAT, 1 
reoni rigged, 321- 


(Continued on page 24) 


POPULAR SCIENCE 





NOW! 


AT ALL NEWSSTANDS 


America’s New Popularly -Edited 
Fishing and Vacation Encyclopedia 





A Complete Deluxe Magazine 144 PAGES 
on Fresh and Salt Water Fishing °74 'tUSTRATIONS 





If you enjoy any kind of fishing in fresh or salt 
water... if you like to have fun on a_ vacation 
if you want to know how to camp com- 
fortably in the great outdoors . . . then this 
FISHING AND VACATION YEAR BOOK is 
definitely meant for you. 
The only complete, easy-to-understand fishing 
and vacation reference book ever published, 
this YEAR BOOK is the biggest magazine bar- 
gain in years! And you don’t have to be a 
“bug” about fishing to get years of pleasure 
out of it. 


Packed With Facts 


This great book is published by OUTDOOR 
LIFE and FIFLD & STREAM. It gives you 
for the first time the nation’s top-notch angling 
and camping experts ... men like Ray Berg- 
man, Dan Holland, Kip Farrington, C. Black- 
burn Miller, Van Campen Heilner, Allen Par- 


sons... all writing together! 


These experts and other authorities tell, with 
illustrations, “How, When, Where to 
for every type of sport 


lavish 
Fish and What to Use 
fishing. You can learn the best ways to fish 
with all kinds of baits or lures and with wet 
Also how to troll, surf-cast, and 
fish off-shore . . . How to fish at night and 
through the ice . . . How to distinguish one 
fish from another. The YEAR BOOK is jam- 
packed with world’s fishing records, casting 
A perfect argu- 


and dry flies. 


records, tournament records. 
ment settler for years to come. 


Get a Copy Today 


There is only a limited supply of these sensa- 
tional YEAR BOOKS available due to the cur- 
rent paper and raw materials situation. So act 
fast. Pick up this FISHING AND VACA- 
TION YEAR BOOK at your favorite news- 
stand or sporting goods store foday and you 
will see for yourself what a whale of a buy it is. 


Published ty Outdoor Life and Field & Stream 
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Aner QUEEN MARY 
Mir ature F et ‘ Nir 
Louisville Slugger Softball bats, like their big brothers Shij ull-siz ; 
Louisville Slugger Baseball bats, are the fimest that can t 
be made. There are 29 models to choose from in the 
1942 line. You will be sure to find ome that exactly . 
suits your style of hitting Every Louisville Slugger | URN ast RE 
carries a number on the barrel end of the bat for easy : r 
identification. Ask your dealer to show them to you. 
GET YOUR 1942 SOFTBALL RULE BOOK 
Your Louisville Slugger Dealer has a copy for you In addi- 
tion to all the latest information on the 
game it also contains complete information on 
Loulrville Slugger 
line for *42 
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for 
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The AMERICAN Way 


“CHICAGO” Roller Skates are now serving 
our boys in many camps—helping to “KEEP 
AMERICA FIT’. if they are hard to get, it's 
because Uncle Sam needs the materials to win 
the fight 
While fighting for our Country—our Freedom 
ovr homes and lives, let us support our 

government's defense program 100%— it's the 
AMERICAN way. 

Sidewalk —Rink—Dancing—Triczk 

and Professional Roller Skates 


CHICAGO ROLLER SKATE CO. 


Winner of WORLD'S Records for over 40 years 
4455 WEST LAKE STREET CHICAGO, ILLINOIS 
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“‘PATENT GUIDE’’ SHOWS WHAT TO DO 


Ou P nt Guide 


-CLARENCE A.OBRIEN 
and HARVEY B. JACOBSON 


CLARENCE A. O'BRIEN and HARVEY B. JACOBSON 

Registered Patent Attorneys before the United States Patent Office 

22-E Adams roagientiny Washington, D. C. 
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Mosquito-Boat Model Built 
from Construction Kit 
limelight now, 


IGHTING ships are in the 
Fin not to be overlooked those au- 
dacious little motor torpedo boats called the 
Mosquito Fleet."” Above is shown a 3/16 
scale model of one of these, the P.T. 10, 
built from our construction kit 13S, which 
is priced at only $5.00°, postage paid. This 
unusually complete kit includes a shaped 
hull, finished propellers, struts, torpedo 
tubes, machine-gun barrels, and all other 
fittings and materials needed. The finished 
model is 13” long. 

All our kits include working drawings 
and directions. An illustrated list will be 
sent upon request. Please include a stamped, 


self-addressed envelope 
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Popular Science Monthly, Dept. 52A 
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BLUE BOOK 


+ Get this Big, Complete 72 page Original 
Blue Book. Contains mystifying novelties, 
magicians aad conjurers specialties — 
DICE-CARDS.GAMES, Inks, Layouts, etc. 
Supplies of all kinds. Write today! 
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REAL ENGINE VALUE 


The G. H. Q. is a miniature gasoline engine that 
really operates. Over 15,000 sold in the last 
year. Now is your chance to buy the New Im- 
proved 1942 model kit for $5.95. ABSOLUTE- 
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entrance exams. Standard H.S. texts supplied. Diploma. 
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Bolt Action 
 Satety Lock < 


NAME 
s 


BavvoREss 


Longer 

Power —Accurs ate 

Clean— Quiet 

Hammer Fire —WHair 
UR 


Ni “w 
Snot Barret- 

actical 
t $9 


f Benjamin Ge nuine 
Comore ssed Air mith s 
Write today for comotete seco ations and free targe ts 


BENJAMIN AIR RIFLE CO., 852 Marion St., St. Lowis, Mo. 


_ A2 oz. HEARING AID 


cum fr BRINGS BACK A 
)\\) _.WORLD OF SOUND 


4 q Small as a pocket watch — yet enables a hard 
’ of hearing person to carry on normal conversa- 
tion at twenty feet. Product of the Maico Com- 
pany, Inc., which provides 90°. of America’s 
precision hearing test instruments, choice of 
America's armies and navies, ear physicians, 
airlines, etc 
FREE OF FER — You may sive some hard of 
hearing friend, relative of acquaintance « 
heppy dey of good hearing — without cost or 
obligation. Send this ed with name and ad- 
dress of hard of hearing party to: THE MAICO 
COMPANY, INC., Dept. 100, 2632 Nic- 
ollet Avenue, Minneapolis, Minnesote. 


The Tiny 
MAICO 
“ACE” 


€ 


r an so 
lightest material 


WELD 


BUMPERS, 
FENDERS, 


CYLINDER BLOCKS, 
/BODIES, FRAMES, ETC. 
Does Farm, Factory 
and Home Repairs 


A Without previous welding ex- 
=! ce you can make for 

aeyou elf as much as $5.00 on 
repair job that can be done ir 
“less than one hour ns weld- 


».00 


cers make a 
to $20.00 a day 
Welder is light 
able 


much $1 
The Ds nami 
and easily 


EASY PAYMENTS 


a 
n 


ie 





F obs AGENTS WANTED! 
Jynami 
year a Dynamic Weld : D big profit plan 
TODAY — for 11 TODAY offer 
. ai : i f 


for FREE part 


ic irs 











ng 8 product or 
r FREE inspira 


unique 


. send f 
BOOK of 


aking ideas for 


money 


complete advertising plan 

YOU CAN GET MORE 

MERS, SELL MORE 

MORE MONEY BY 

CARD ee SELLING 

Modern, digr st methe 
ng and SELLING uith pen 


usands in Costs litt 


Cardmaster Co. 4546 N. Ravenswood, Dept. 105, Chicago 


INVENTORS! PATENTS! 


use 


Dependable sdvice fror 
U esta 

fid ial ind in 

BOOKLETS explaining 

ent proce« Ho 

me ] and Comn rerci 


fication of Inventiot n’’ 


C. A. SNOWS C0 225 SNOW BUILDING 
«2 WASHINGTON, D. C. 


PATENTS — 


PERSONAL SERVICE me 


and descript 


and repe< 


nat 


on of your invention, and $5 
promptly as to its patentat li r s 
72-page let Or, if uu prefer to read my boo 
today for FREE copy Regis tered Patent Attorney 


a. F. Randolph, 340-D Victor Bidg., Washington, D. c. 


RAISE SUINEA.. PIGS 


MARE MONEY 


W FI 
r RESEARCH SUPPLY CO., 
Dept. ‘0-2. "2436 W. York St., Phita., Pa. 


8 Mile Range-Wide Vision 


BINOCULARS ” 


15 Days FREE TRIAL 
aan or oc. o. Db. 


“ atest fe tures. Ideal a ” . “Guaranteed. 
If ' ¢ sat st 4 after 15 days trial, AGENTS WA 


Vogue Binocular Co., 8420 S. Ashland, Dept. 244, Chicago 


Free Book ee 


Postal 
Today 
MOUNT BIRDS, ANIMALS, so 
Yee FREE. Explains Taxidermy. Tells how to onrr 
home by mail to mount birds, animals, heads. (> yh nd 
skins and Great for MEN ant. BOYS, Pan! 

§ TODAY -- NO 


@arn money in spare time. WR 
for free book containing 100 ~ b, State AGE. 
N.W.School of ssi Bos: 3395, Omaha,Neb. 


SCIENCE 


urs. 


POPULAR 





Mows ‘nd Trims Lawns 


in One Simple, 
Easy Operation 


Save Time 
‘ond Labor with a 


Tired backs and aching arms just don't hap- 
pen to users of MontaMower. All the drudgery and noise 
of lawn mowing is done away with. No dead weight to push 
and pull. Instead, just 7 pounds of live mechanism that first 
gathers then cuts the grass closely, smoothly, and to the 
correct height; no matting; no streaking: no clatter; no 
rattles. Cuts a 16” swath through long grass, dandelions, 
spike grass and weeds. Cuts right up to walls, fences, trees 
or posts; leaves no fringes to be trimmed by hand. Cutters 
are self-sharpening. Built to last many years. Guaranteed. 
Thousands in use. Sold direct from factory. Costs little. * 
Write at once for guarantee information and literature. 


MONTAMOWER DISTRIBUTING CO. 


326 Houseman Bidg. GRAND RAPIDS, MICHIGAN 


WATING 


MORE DRAFTSMEN NEEDED = planes, n paters, equip- 

ment. Big pay. Special Artatton Draft ing ce e trains 
you QUIC at home in a time. FREE "Bt ulletin. 

No obligat Address 

American School, Dept. AS46, Drexel at 58th, Chicago 


“af us 
New FLUORESCENT 


Screws Into Socket 
Like oeeesae Bulb 











Burn eas 


men ee lan ier 


— oe vatasite tools from thieves and —_ 
lectro Etcher BURNS 

cee mar any design. permanently on 

tools instruments any metal. Easy! Sim- 

ple as writing with pen or pencil. SEND 

NO MONEY! Rush order to day Pay post 

man only iy 00 plus few cents postage 

on delive Use 5 days—money back 

if not de lighted. Electro Name Etcher, 

Dept. D-603, Strader Ave., Cincinnati, Oo. 


WANT a permanent busi- 
ness profession of your 
own” Then become a foot 
correctionist. Earnings of 
men ar id women in thi 


zyreatly needed prc »ofession 

00 weekly after a few weeks home training 

not medical or chiropody—easy term no further capital 
needed, no goods to buy. 47th year, Write for free booklet 


Stephenson System of Foot Correction, 62 Back Bay, Boston, Mass. 


run as high as $50.- 





HANDBOOK—How to Make and 
Use Bows and Arrows—90 Pages 
well illustrated (with catalog) 35c. 
CATALOG — 100 pictures — color 
spread—Instruction Folder. 10c. 
CATALOG alone 5c. Stamps or 
Coin. 


L.E.STEMMLER, QUEENS VILLAGE,N.Y. 











ion Port 


LAR SCIEN‘ 


Now Plates CHROMIUM! 
ALSO GOLD, SILVER, NICKEL, COPPER, ETC. 
War Increases Demand— You Profit! 
New, patented invention makes possible 
big earnings AT HOME. Replate auto- 
parts—worn articles in homes, stores, hotels, 

ith durable, sparkling, new 

ith stroke of brush. Easy, 

le, quick. Genuine Gold, Silver, Nickel, 
mium,etc. Everythin, furnished. Outfit 
ae te, ready for use. No shop required. 
Clear from $2 to $5 an hour in lifetime busi- 
ness. Small investment starts you in business. 
If fepees. Machine can pay sor itself in 
week. Send TODAY for FREE SAMPLE 
and illustrated BOOKLET how you can have 
- + income from a business of YOUR OWN 

t upon satisfied customers. Act at once! 


WARNER ELECTRIC COMPANY 
215 W. Ohio St., Chicago, I1!., Dept. 128 


WARNER ELECTRIC CO., 215 W. Ohio St., Chicago, IW., Dept. 128 


| Gentlemen: Send me Free Sample and Illustrated Booklet 
] Name 
| Addre 


ee 


WORK FOR THE 
Wt Bt ZZZ 


al 
les * 
rposTacyY ¥ 


GOVERNMENT 
START 
$1260 to $2100 YEAR 


War Program Is 
Increasing Appointments Tremendously 


MEN—WOMEN . : ; 
PostofficeClerks,Carriers / Franklin Institute 
Railway Postal Clerks / Dept. J248 
Clerks / ROCHESTER, N. Y. 
Stenographers-Typists P 4 
Many Other Jobs / 
PREPARE / 
IMMEDIATELY > 


Common Education © 
Often Sufficient © 
/ 


Mail é 
Coupon , 
TODAY / 


/ 
ie / 
/ 


—E Monrui wHen riting t 


Rush to me 
FREE of charge, list of U.S. 
Government big pay jobs. 
Send FREE 32-page book de- 
scribing salaries, vacations, 
hours, work. Tell me how to 
qualify for one of these jobs 


Gentlemen: 


Name 


Address 





NEW INVENTIONS 


tions to meet changed conditic 
irdiess of their nature, ma 
umber for the following FREE 
WHAT TO DO, NOW, WITH MII 


reg 
bt 
NO. 
NO, 2 


CHARTERED 
DEPARTMENT 3, BARRISTER BUILDING 





rODAY’S MARKET FOR COMME 
INSTITUTE OF AMERICAN 


Ungently Needed 


ms of warfare 

y 

illetins: 

ATARY INVENTIONS. 

RCIAL INVENTIONS. 
INVENTORS 

WASHINGTON, D.C. 


and commerce is greater today 


fill urgent present needs. For analysis of 





ELECTRICAL TECHNICIANS—Urgently Needed! 


In industry—in Army and Navy—electrical 

wicians win better jobs and ratings. Bliss 
training combines theory and practice in class- 
room and laboratory. Students construct mo- 
install wiring, test generators, motors, 
transformers, electronic tubes; learn drafting. 


rs; 


HN 


} TO MAKE THiS UW/Q UE 


"4 GAS SAVING TEST 


Will ye _ Le rr it us to send you at our risk 
the Va natic, adevice which autoowners 
eve orywhs re are prai ing? Install it on your 
lest it at our rick. Unless it trims dollars off 
ras b by eaving up to 30% on gasoline con- 
on, gives more ‘pow: r, quicker pickup and 
ter acceleration, the test will cost you nothing. 


Automatic Supercharge Principle 

Vaco-matic is entirely diferent! It rates on 

the supercharge principle by automatically add- 

nvacharveof extraoxygen, drawn free fromthe 
ter a ie ir to the heart of the gas mixtare. It is 

Tt omaticand alow 

ne, opentr 


ots, w ith better motor performance 


sri AGENTS ines SOLE 


FOR INTRODUCING. | ‘a aeplendid opportunity for Cours 11 sales 

and profits. kvery c jee k, tracto oe owne raprospect. Send name and 
address now for big money making offer and how you can get yours Free. 
The Vacu- “matic Co., 7617- 945 W. State Street, Wauwatosa, Wis. 


o 
e 
the t 
‘ 


Featur 
cal Mc 


Manufacturing Work 
in 352 Territories 


6060-A 


Particular 
are hard A. ae 
es You n - 
trade with Brik- 
vet 


Rr 


REGULAR COURSE COMPLETE IN ONE SCHOOL YEAR 


ELECTRICAL SCHOOL 


HOLLYWOOD wore NUNES 


Dramas 


Guaeres graduates to enter all branches of 
ectrical work; aids advancement. Bliss grad- 
uates have excellent jobs as technicians, en- 
gineers; hold ratings and rank in Army, Navy. 
Dormitory; campus. 50th Year begins Sept. 30. 
Send for Vocational Chart and Catalog. 


105 Takoma Ave., 
Washington, D.C. 





way to speak 
ow a famous 
me sthod brings 
to your 
Book 


uick, easy, corr 
{ 2% languages. 
amy al rs in 
teache 
ative ond for FREE 


TE 
HONE INSTITUTE city 


Theqg 
any © 
L inguaphon 
voices 0 
own home. 
LINGUAP' 
58 R.C.A. Building 


of Men ar A, 
A Swe Mi 


men tr 


The College of Swedish Massage 
0 E. Adams St., Opt. 570, Chicago 


Write for Free Catalog - 


ny 
rns 
is sub- 


ing Donald Duck, Mickey M 
Oswald Rabbit....C 
Aviation ane i 
Available in 8MM and 16MM. 
HOLLYWOOD FILM ENTERPRISES, INC 

Sunset Bivd. Hollywood, Calif. 


[One Wetpens 
& WELDERS 


r 


Ww 


rt 


nth = 


Iders are £ 
vd Gosmaie’ e cou 1 acetylene 
wody and fender t 
and meta! fr 
D 


ses in are ar 

‘ ra juation 

Write todas 
MICHIGAN TRADE SCHOOL 

3720 Woodward Ave., Detroit, Mich. 


" Spe 





ocal 
ted terri- 


st- 


About 
Bool , 
BRIKCRETE ASSOCIATION, 
4675 Division Ave., S. 


Grand Rapids, 


BRIKCRETE js 


7) 


Inc. 


Mich. 


Send for 


All P imodele ¢ gompiete! 


No Money Down—10 Day Trial 


Free couse. 


STANDARD OFFICE MODELS 


Va MFRS. ORIG. PRICE 


-« 14¢ A DAY 


iw as 
y reconditioned. 
NTEE 


AR GUARAN 


IN TYPING INCLUDED 
e smashing > re ue 3 
and shows all mow 


Is 
re you buy SEND TODAYS 


INTERNATIONAL TYPEWRITER EXCH, 
Dept. 507, 23 


W. Monroe St., Chicago, til. 


POPULAR SCIENCE 








ANDY 


Oe ets Sie $199 
No mares 
BATTERIES 
BUILT-IN SPEAKER 


! Amazing Handy Radio 
t-in eaker! No bigger 


He’ u enjoy it. 
Send _ aney 


FREE f 
Just snay s ng or any 
SEND ‘NO MONE : ler z 
Use 5 4d Your 1 ney back 
lelighted! Ru your order 


r today! 
Kumfy Products, Inc., Dept. D-912, Cincinnati, 0. 











ne COmmeuwtaitw ave 


ll Finance 

Your Tuition 

Learn by Doing, in 12 weeks, in big 
shops of Coyne— Net home study or cor- 


respondence. Earn while learning. Free em- 

ployment service after graduation rite forde- 
tails of my Pay after Graduation Plan and Free book 
COYNE ELECTRICAL SCHOOL, Dept. 52-73, 





500 South Paulina Street . - Chicage, Iinois 





STUDY AT HOME for PERSONAL SUCct SS anc 

LARGER EARNINGS. 31 years expert truction 
FREE BOOk 

AMERICAN EXTENSION SCHOOL OF LAW 


Chicago, til. 


Dept. 17-S, 8 East Huron St., 


—t 
acre 
ene 


— epee - NEURITIS - SCIATICA 
) u » suffer the agon 
non- r This" 
treatment complet 
Clinic's FREE Book 
_ BALL CLINIC, Dept. 


POWER MITE 


AMERICA’S FINEST ELECTRIC LANTERN 


Write today No obligation 


bd He re's a Dx werful light 
i cump or cottage 

an ight fishing "Big 4 ° 
front reflector shoots ndo 
ft. spot beam 
Either at flip of the switch. 
Uses a 6-volt battery. Un 
breakable lens. $3. 3S less 
battery at your dealers. 
DELTA ELECTRIC CO. 

400 W. 33rd St., Marien, ind. 








‘5100, Excelsior Springs, Mo. 


Ple 


zs€ me 


“1 GeT 100 


A MONTH--PLUS 
HOSPITAL 
BENEFITS!” 


SICKNESS-ACCIDENT 
INSURANCE 


that pays from first day 
of disability! 
Don’t wait 7 or 14 days for your 
benefits to start on sickness or 
accident disability... here’s a 
new POSTAL policy that pays 
from the very first day! Covers 
all sickness, and all accidents! 


COSTS LESS THAN 3: A DAY! 


Pay On Convenient Terms! 





Costs as little a day, and you 
can buy this policy on easy terms 
Includes medical benefit for minor 
accidents, emergency benefit, accu 
mulative feature adding to _ ith and 
specific loss benefits « ir for 9 


years, and these MAJOR BE NE FITS 
= TO $100 


for sickness or 


th 
cident disability 
up TO $1,000 
for accidental! loss of limbs 
or sight 
UP TO $1,000 
for accidental death 
GET / : HOSPITAL BENEFITS 


w — to sickness and 
t disability benefits 
me aaa Comer to 


as Jc 


AGENT WILL CALL!! 
15 to 70 Years! 


NO MEDICAL EXAMINATION! 


For Men, Women, 


FREE insPectTion 


Send no money! Policy sent on free 


nspection, wit it obligation pinnate odes 


mpany (r 


1 se 
ore than ‘ONE Qu ARTER 


P AID IN ol THAN 1 lve o MILLION DOL. 
LARS IN CLAIMS! 
DON’T DELAY — MAIL COUPON NOW! 
LIFE & CASUALTY 
rPO STA INSURANCE CO. 


§ 201 Postal Life Building Kansas City, Mo. § 


| Send me your sickness-accident policy for t 
FREE INSPECTION, without any obigation 


- NAME 

§ STREET ADDREssS 

i CITY 

AGE OCCUPATION 


NAME OF 
BENEFICIARY 


eseeeenaonnanned 


ntion POPULAR SCIENCE when writing to advertisers. 





WEBSTER'S COLLEGIATE 


aertee 


110,000 
ENTRIES 

1,800 

MUN LLLN 


hBest 


Handy- -% 
Sized Dictionary 


it defines all the most commonly 
used words, selected from WEBSTER'S 
NEW INTERNATIONAL DICTIONARY, Second 


Edition—the “Supreme Authority” in courts, 

schools, editorial offices—and is edited with the 

same careful scholarship. 1,300 pages; $3.50 to $875, de- 
pending on bindings. At your bookdealer, or order from 
the publishers. New Quiz and Picture Game sent FREE. 
G. & C. MERRIAM CO., 904 Federal St., Springfield, Mass. 


Offers You 
A GREAT FUTURE! 


Somplete Aeronautical Engineering or Master 
Aviation Mechanics training in the heart of the 
Aircraft 
tiate employment 


Graduates obtaining imme- 

No flying involved. Avia- 
established in 1929. 
Located on Grand Central Air Terminal. 
For full information, address Department PS.5 


<URTISS q WRIGHT 
TECHMICAL AY INSTITUTE 


GRAND CENTRAL AIR TERMINAL 
GLENDALE (LOS ANGELES) CALIF 


a on ? — 
iS TOWER OVERLOOKS AVIATION S MOST DISTINGUISHED SCHOOL OF ALROWAUTICS 


industry 


on's foremost school. 


How to make your 
Oe Ly Le 


@ Learn how you can build up 
profitable spare full-time 


- "ya no " 
MAKING MONEY | whoo 
with q 


DELTA TOOCES 
The Delta Mite. Co. (Dept. 683-E) 
600 E. Vienna Ave., Milwaukee 


ONAN ELECTRIC PLANTS 
ALTERNATING AND DIRECT CURRENT 
Produce Current, same as City Power Lines. for FARMS 


SCHOOLS, THEATRES, PUBLIC BUILDINGS 
Operate Lights, Radios, Motors, All Appliances 








Over @ STOCK MODELS 
Any Voltage 
Combinetion A.C. D.C. Types 

Manual, Pull Automatic and Self Starting $% up 

Soest 
THOUSANDS IN USE IN ALL PARTS 
OF THE WORLD 


558 to 3.000 Ware 
Any Frequency 


COMPLETE, READY for OPERATION 


Write for Complete Details. 


D. W. ONAN & SONS 


1487 Reysiston Avenue - MINNEAPOLIS, MINN 


REEL 
will save YOU money! 
Low Prices for Terms or Cash 


Ward's prices are “‘rock bottom” = every fine 
camera (still or movie) catalo ve ost mer- 
chandise is chip "pes 1 Postpaid, \ ou also can 
gave money on al paper, chem- 
teals, et Ne carrying charve ma tems. FE 


Write Now purchase» ste guaranteed to entis 


ame ay 
MONTGOMERY "WARD Dept. _Ps- $428 cHicaco, mee. 


TRAFFORD PLASTICS 


Buy now; avoid shortages later. For new 36-page £2. 
ford Hand Book, samples, etc., send 25 cents (returned 
on Ist $1.00 order). Trafford Jewel Kit, $4.00 postpaid, 
Trafford, ford, Dept. 825, 360 Worthington St., Springfield, Mass. 








UNCLE La NEEDS YOUR HELP in war industries 

1 

et ectro- Te chnicia ans. Avi. Mon. Me- 

chanics, ‘Aircratt. ane arc wetes rs. + aftsmen, 

Radio Me ~My -R - -—-~y- hoe ae 

‘ 1 vit 1 " nw e you 

I w e for 2 istrated t k on Short 
W Irses ention ¢ pF 


MILWAUKEE SCHOOL OF ENGINEERING 
PS-542 N. Broadway & E. State, Milwaukee, Wis. 


Choice of the LATEST STYLES—remarkably LOW PRICES. 
SATISFACTION GUARANTEED or your money back. If you are 
not satisfied—they will not cost you a cent. 


SEND NO MONEY Write for FREE catalog today 


showing all of 


ADVANCE SPECTACLE CO. 


SE Dept. SP-S | 


POPULAR 


Chicago, Ii. 


SCIENCE 





POPULAR SCIENCE ,, 


Minimum ad 10 words. 


A454 ipted: 


EY- SAVING 


"0% 


OPPORTUNITIES 


Classified Ads only 35c per word per insertion, payable in advance. 


To be included in June issue copy should be 


in our office by April 9th. June issue on sale May 1. 
POPULAR SCIENCE MONTHLY—351 FOURTH AVE.—NEW YORK CITY 





ADV ERTISING 
MAIL-< ORDER or reaching 
00 


agent ad 
United 


families throughout 
mailing-list, 
vertising Agency, 
Chicago 
LEARN Advertising at home. Easy prac- 
tical plan. No text books, Common school 
education sufficient Interesting booklet 
and req free. Page-Davis School 
of Advertis 1315 Michigan, Dept. 1742, 
Chicago 
ADVERTISE: 24 words, 149 newspapers, 
$6.50 Free. Advertising Bureau, 
4515-P Cottage Grove ago 
20 WORDS, 10 magazi $2.00 
37 Gardner, Vallejo. lifornia 


AGENTS WANTED 


20-SP West Jackson, 


Goodall, 





on automo- 
ree samples 
special- 
e featuring 
mall quan- 
Boston, 


AMEESTIONS School Senior 


Gradua 


SS1¢ e 
li idfire. Hurry! 
cards, Box 235-M, Pittsburgh, P 
siness for high 
nd women wed 
t from man 
home y ur 


PROFITABLE 
grade indust 
ing Rawleigh Prod 
facturer to consumer. Every 
market. Large repeat orders. A few open- 
ings nearby. Write Rawleigh Co., Dept 
E-65-PSC, Freeport. Ill 
DOUBLE Money Back Guarantee se new 
all-purpose Foot Cr am Fast Big attrac- 
tive Free Advert g. Good Repeater 
irect and Store Ev rerybod: 0 
profit. Free Trial Offer rite 
Quakertown, P 
BIG Money 
Hosiery, 
Sweaters 


Len Edge, 


Shirts, Ties, 
Jackets, 
equipment 
Nimrod, 


2 orders 
Underwear Pants 
Uniforms, etc. Sales 
Free. Experience unnecessary 
4922-AV Lincoln, Chicago 
AGENTS: Opportunity make money; book 
containing 127 successfui business plans; 
home-office: send for free introductory 
booklet, Elite Co., 214-A Grand St., New 
York _ 
GOOD Paying business silvering mirrors, 
plating autoparts. reflectors, bicycles. 
bathroom fixtures by late method. Free 
particulars and proofs. Gunmetal Co., 
Ave. G, Decatur. Il 
ling Patri c items in An 
Different! Sar nm es (6 
plan that we S magic 
Oc Company, 1428 Willow Avenue 
Hoboken N. J 
SELL new relief-bringing Delf 
Balm to housewives, factory, office 
ers. Quick sale big profits! Det 
sample free Olana Co., 3956 
Ave., Chicago, Il 
MONEY for Church or Schools. Se 
folks razor blades ‘ 
25 double edge . for 50« 
10re, 25c each "Box 336 


Ave ondale 


vention badge 
commiss! 


n 
& Warren 





EVERYBODY'S DOING IT! 


what Reading Popular 

Classified ads. They're a 
f excellent ideas, g 

f all kinds, helpful serv- 

bhy supplies and what-have- 

ake it a practice to read these 


monip and aniwer ihose 


Doing 
Science 


ld mine 


Pleas e mention POPULAR 
SCIENCE CLASSIFIED when writ 
uw will be treat 
usly. 


ing to advertisers, Y 


éa jairiy anda urieo 











you give us 5% first $600 you make? 
free! Work home! 
(exceptional 

National, 


WILL 
iternoons 
—_ pom aah ed 

k surpr 

Be rnardi no Cc aii 

EARN $10—-$15 
goldlike Sign 

Free Samples 
T-3000 Lincoln Ave., Chicago 
a Letters New ‘‘Roman’”’ 
sizes—penny each—abso- 
lute aly i Free samples—new cata- 
logue. Atlas, 7941-R Halsted, Chicago 

YOU'LL Like Resilvering Mirrors, Table- 
ware, making Chipped Glass Nameplates, 

Signs. Outfit prices. Sprinkle, Plater. 910, 

Marion, Indiana 

FREE Water and our concentrates, makes 
flavors, lotion shampoos, 72 produc 

labels, bottles furnished. Qualco, F-20030 

Russell, Detr« 

MONEY making sen 
card assortments 30c up 

All Occasion $1 box on 

kamp, 343 broadway, Dept 

AMERICAN Flag Decals, 
5”x6”. Big Profits Now 

to agents, sample 10c. ‘D’Autremont Art 

Works, 109 S. St lair, Dayton, Ohio 

SPECTACULAR Demonstrator. Make—Sell 
sensational new cleaner. Details. J-Bel- 

fort, Engineering Building, Chicago 

COMIC Clever Everyday Greeting Card 
Samples. Straley, 1013 Mulberry, Spring- 

fle ld, Ohio aes 

AGENTS—300% Profit selling Gold Leaf 
Letters; stores and offices. Free samples. 

Metallic Letter Co., 437 N. Clark, Chicago 

TIRES autocep stops thieves cold, pro- 
tects whole car. Sample $1.75. Autocop, 

20030 Russell, Detroit 

SELL Latex Products. Large Profit 
$1.00 for samples Peerless, 4050- ‘aM 

Broadway, Kansas City, Mo. 


Daily applying beautiful, 
Letters. Cost ic. Sell for 
Hurry! Modernistic, 


Sign 


ation. Sell Birthday 

Request famous 
approval. Heden- 
G-6, New York 
four on a sheet 
yholesale prices 


AUTHORS’ SERVICE 
NEW Writer Free Test shows 
your fun No obligation 
" ‘ rd to Comfort Writer's Serv- 
q Dept 787-P, St. Louis, Mo. 


Needed! 
It r 





AUTOMOBILES 


AUTOMOBILE Racing Book, Fifth Edition 
—Revised. Tells how to build dirt track 
bodies, frames, engines. Records, super- 
chargers, rules, formula, plans, stock con- 
versions, roadster racing. fast Fords. $1.00 
postpaid: $1.15 CO.D. Ray Kuns, Depart- 
ment 268, Madisonville incinnati, Ohio 
apn eran Superchargers, $3, increa 
age 20 power 1 f r 
a U ity test. Any car; 
yes rench install 15 
Hanle Manufacturer, 5719 Loraine, 
troit, Mich 


AUTO SUPPLIES & EQUIPMENT 


CONVERT your car to burn Diesel oil. 
Save up to 7( fuel costs. Cheap instal- 
atior Wonderful performance Proven 
thod D fferent and better “y ts 
ate. Write for free cir- 
ingt nm Company, 201-: 204 

Bldg Po land, Oregon 
Your Tires with old casings, 
1d. Blow Torch, knife only 
terature, or send $2.00 
simple, cheap 
The Harri 





RETREAD 
new met 
tools ree | 
for - instruction 
Satisf ion or mon refunded 

Co., Boaz 
TIRES—Good 
Expertly ilea $4 50. 
Reliable concern established 1917. Express 
t ir Orange Avenue, 


550x17, Onl 


525x17 
regrooved, 


automotive, 
se literature 
Berkeley 


ions—For 
“Write for fre 
2112 Addison, 


without cost. Oil never 
gets dirty. Particu- 

a, Oklahoma 
price. Hurry! 811 


City, Mo 


AVIATION 


0 Aviation! Earn $2000 to $5000 a 
as Pilot, Mechanic or Aeronautical 
er. We train you and assist Grad- 

locating civilian employment es- 
to nati al defense. Big demand 

Government Approved. Write for 

ion Lincoln Airplane & Flying 

2106 Aircraft Bldg., Lincoln, Nebr 
own Motorcycle pow- 
home *heap 
Aerotech, 





1¢€ LASY 
1 aranteed, $1.00 
Michigan 
AVIATION Cadet Preparatory Course for 
new Ar vr Air Crew qualifying examina- 
tion. $25. Captain A. T. Bell, 119 Franklin 
Blvd., Merrick, Zz 





ANTIQUES, RELICS 
INDIAN GOODS 
SWORDS, Rapiers, Daggers, Pistols, Cat- 
alog 10c. Robert Abels, 860'2 Lexington 
Avenue. New York 
ANTIQUE firearms, sword 
an relics, powderhorns. Lists free. Nagy, 
8', South 18th, Philadelphia, Penna 
10 TINY perfect Indian bird arrows $1.0( 
List fre ear Howell, Glenwood, Ar- 


daggers, Indi- 


lian Arrowheads, $1.00 
Holder, Glenwood, Ark 


BATTERIES, GENERATORS, ETC. 


EDISON lifetime storage batteries for light 
and power. Eliminate acid battery dis- 
eases. Long guarantee. All kinds rebuilt 
generating plants, motors, and miscellane- 
ous articles at bargain prices. Free inter- 
esting literature. W. Hawley Smith Com- 
pany, Croton Falls, N. Y 
GENUINE Edis« atteries for power, 
light. Non-acid, f yes life. Five 
r uncon Low prices. 
literature, 
Ave., Yon- 








BOATS, OUTBOARD MOTORS, ET 
FULL size cut to shape 5 
prints. $3 


terr t 
er le- 


5a 


a _ Ge 





BUILD IT YOU 


RSELF 


PROFESSIONAL Midget R -pas- 
enger roadster Ps cget r a es, 
ytorscooters. Parts, plans, wheels. Hand- 
K catalog sew 4 ‘a a" n ¢ 
iwest ] 


Pilar 2 
‘ 


r 
" 





e, O 
BUSINESS OPPORTU NITIES 


PLASTEX Industries offer industrious men 
an pr rt t 





unity to start a business of 
facturing art goods. nov- 
Plastex and 

makes reg- 





PERIODICALS 


BOOKS 


START you in bu 
“h 


p 


PHOTOGR 
Med 
MONEY M oO 


APHIC 





BUSINESS SERVICE 


WANT more business Advertise 

product or service in these columns. For 
details. write today to O K. Kelly. Classi- 
fied Adv. Mgr., 353 Fourth Ave., Dept. BS, 


your 


New York City 
SALES Letter 

better Sale 
s ) 


210-S F 





CAMERAS, PHOTO SUPPLIES 
VRITE ! t I k f fine 
eUSA 





STILL Available At Central—Hundreds of 
gains in Cameras and Supplies. Send 


trat ed ‘ até alog listing still and 


AMAILEUR 


prove yo 


Photographers 
ir hobby of pictu 
learn how to make money 
tod ay tor our 40-page book cats 
dle py of American 
4 cents for postage 
ires of the world's 
I wri pictorialist 
House 141. 353 Newbury 
Cc AMERAS - sold, 
ga in nev ised, tr 
t r “Speed Canc 


$8.95. Leics 


PHOTOGRAPHY is a _ leading hobby of 
Popular Science readers. This column 
offers an economical way to reach them 
Advertise your product here and get more 
business! nee Le Dept., 353 Fourth 
Ave.. New York Ci 
MAKE money in ph sotegrapt hy 
ly at home. Easy plan Prev 
ence unnecessary. Common 
tion ifficient. Booklet 
School 


free er n 
Dept 


America 
1315 Michigan 


SPECIAL Pr 


made t« 
ellows mad 


15 Be ‘ 
35MM Film! 25 ft. Eastman Plus X $1.00! 
Reloaded Cartridges—3 for $1.00 post- 
paid. Order now. Pacific Coast — Co., 
1510 N. Sierra Bonita, Hollywood ] 
SOLAR Enlargers for Prize Wi nni n 
Amazing omy Enls 
f k your dealer ‘Ame 
~} 


ago. 


g Pri nts 





CHALK TALK STUNTS 
LAUGH producing program, $1.00. 
trated catalog 10c Cartoonist 
Oshkosh, Wis 
CHARTERS 
DELAWARE charters; complete 
$35.00 Submitted forms Cc 
Guyer, Inc.. Wilmington, Del 


CHEMICALS & APPARATUS _ 


CHEMISTRY I aborate ry apparatus and 
for al, analytical, and 

torie Complete sup- 
tudents taking correspond- 
y courses Send 3c 

page catalog. Dept. 


y Co., 1176 Mt. Hope 
Y 


llus- 
Balda, 





service 
Ss. 





BACTERIOLOGICAL joan a. t- 


4 ictior 


y By owed 
r $1.00 


ve 
Micro Medic. “144 West 


mineralogy, bi- 
chemistry set, 
Evanston, 


FREE Catalog 

ology. Special 
send $1.00 
Tl 


chemistry, 
28 piece 
Tracey Laboratories, 


in dark. Six 
126 Lib- 


ints will glow 
int Chemical Co., 


CHEMIC Al S 
Catalog 5c 
Medford, Mass 
MINERALS, Fossils, used Cheniens equi = 
ment, Bought. Chemists, 312 Bu 
Norfolk, Va os 
CATALOG 3000 Illustrations 10,000 prices 
Sent for 50c. Laboratory Materials. 7317 
Vincennes, Chicago . 
CHEMICAL Drying Desiccating Agent, 
U.S. Navy user, 49c, Scientific Exchange, 
Brooklyn, N. ¥ 


Small quantities, apparatus; 
Fleischer's Laboratories, 


MONTHLY Chemistry 
10 cents: Year $1.00 

Hermitage, Chicago 

SPECTROSCOPE for quick chemical analy- 
Sis $2.50. McCutting Sons, Campbeli, Cal 


Magazine 
J. A.C 





DETECTIVES 
DETECTIVES— Work 
perience unnecessary 
2640-P Broadway, N.Y 
DOGS, BIRDS, PETS a a 
ST. BERNARDS—all breeds—details free! 
Book 108 colored pictures, descriptions 
recognized breeds, 35c. Royal Kennels, No. 
80, Chazy. N.Y 
REPTILES 


home—Travel. Ex- 
Write, Wagoner, 





toads 


BERNARD 
beauties A.K.¢ 
Riverhead, Long 


_EDUCATIONAL 





& INSTRUCTION | 


MANY trained 

men we t 
prep pare for be tter pay 
Answer the opportunities 
you most and obtain full 


pate t well 
consult this column 
that appeal 
information 


WELDING—Electric Arc. Learn quickly by 
actual practice at Hobart Welding School 

Individual instruction at bare cost of ma- 

terials used. 50c in ,Stamps brings valuab 

] paid and full parti 
School, Box P-522, 





MORE FOR 
YOUR MONEY 


The same advertisers will 
be found in this Classified 
Section month after month 
and year after year. Rea- 
son—Popular Science 
Classified Advertising Pro- 
duces Profitable Results! 
For full details, write 
Classified Advertising Department 


PoputaR SCIENCE MONTHLY 
353 Fourth Avenue, New York City 











WELDING opens the way to good pay and 
future in important industries. Growing 
need for trained welders. Prepare now. 
Practical, personal training spare time at 
home and Chicago. Write for free facts. 
Utilities Engineering Institute, 1314 Bel- 
den, Dept. 325, Chicago - 
COMMERCIAL and amateur radio licenses 
speedily obt ain ed through non-mathe- 
matical, easily nderstood, home study 
radio course “Mi ,derate tuition fee. Ameri- 
can Radio Institute, 1123 Broadway, New 
for 
GOOD “‘used’’ educational books on all 
subjects bought, sold, rented, exchanged. 
Free 76-page illustrated bargain catalog 
now ready. Get it without obligation. Write 
Nelson Company, 500 Sherman, 
E203, Chicago. 
“UNCLE Sam Jobs 
pointme $24.23 
Women. Pre pare ir 
tions. List positions 
Franklin Institute, Dept, 
N Y 
RADIO Communication Course for Home 
Study. Covers all phases of operator 
license and job requirements. Free circular 
No. 3P, Nilson Radio School, 51 East 42nd 
St., New York 
RADIO engineering, broadcasting, aviation 
and police radio, servicing, oy and 
Morse te.zgraphy tau _ thorough All 
expenses low. Catalog free. Dodge nstitute, 
500 Monroe, Valparaiso. ind. 
CLINIC AL Laboratory Technic taught in 
our own home. Practice outfit eee 
Bulletin free. Imperial Technical Insti- 
tute. Box 973-B. Austin, Texas. 
LEARN Telegraphy! Splendid opportuni- 
ties now prevail. All expenses low. Cata- 
log free dge Institute, 501 Monroe, 
Valparaiso, Ind an 
MATHEMATICS Courses. Understandable. 
Reasonable. Inquire Giles, 1326 Myers, 
Burbank, California, 


War increasing ap- 
~$40.38 week. en— 
nmediately for examina- 
full particulars Free. 
K32, Rochester, 


MEN, Try Next Railway Mail Clerk Exam. 
Good pay. Complete home training, $9.75. 
Write, Ozment Instruction Service, 102, St. 
fo 
<SMITH 
ig, etc. $1.00 prepaid 
Canadian, Texas 
LEARN Dr Therapy at home. Splen- 
ii Free literature. 
Tama, Iowa 
Book 
First 


Lock-picking, key- 
Miller's Key 


Course 
shop 
igless 
gs, diploma 
1erapy Institute 
tudie Magazine 
catalog 10c Cicerone S 
Avenue, New York C€ 
SUMMER, Winter hotel posit ions. Instruc- 
tion courses ee Institute, 505 Bristol 
Building, Boston 
ELECTRICAL SUPPLIES & EQUIP. 
FREE! 1942 Catalog—1000 electrical bar- 
ga LeJay Manufacturing, 823 Le- 
Jay Bide . Minneapolis, Minn. 
ELECTRIC Pencil: Writes—Engraves all 
Metals. $1.00 postpaid. Beyer Mfg., 
4515-C Cottage Grove, Chicago 
BI AC K- ag Burelar Alarm 
ar t $5.00. Electrical Se 
712 Ri ymayne Ave., Racine, Wisconsin 
ENGINES, MOTORS, ETC. 


. 3450 Speed, Repulsion Induc- 
nating Motors, $11.75; 500 Watt 
ators, $26.50; other sizes 
1885 Milwaukee, Chicago 

WINDING Data. 225 motors, single and 
three phase, $1.00. Motor Data, Box 

7631. Kansas City, Mo 
FARMS, OTHER REAL 

GOOD Farm Bargains, Washington, Min- 
nesota, Montana, Idaho, Oregon, North 

Dakota. De pendable crops, favorable cli- 

mate Write for literature and lists de- 

scribing typical farms for sale. Specify 
state 5 W. Haw, 120 Northern Pacific Ry., 

St. Pat Minn 


Courses 
863(D) 





_Protec tion 
Ki 





Alterna € 
Butler Electric 





ESTATE 


Catalog: Farms, coun- 

19mMes, al business opportunities 

1300 bargains described in states eas 
> ippi: wri te today for this 
1 1 guide. Free 

y. 255- ZB 4th Ave. New York 


over 


Choice 

ng on liberal terms 
sent upon request. Long- 
Corp., 874 R. A. Long 


lana 


Loui 


, near White River, unimproved; 
land, $190; $5 down, $5 monthly 
pe ili and literature. Hubbard, 269 
Grossman Bidg., Kansas City, Kan 
FIELDGLASSES, TELESCOPES & 
ai _ MICROSCOPES a 
LENSES—Build your own telescope, field 
glass, microscope, riflescope, etc. As- 
sortment of fifteen lenses—-$1.00 postpaid 
Slightly chipped on edge. Satisfaction ab- 
solutely guaranteed. American Lens Com- 
pany, 324 N. Mayfield. Chicago 
REFLECTING 





Telescopes, 3!2” diameter, 
equatorially mounted View 

stars, $16.50. Write Skyscope Co., 

Ave., New York 


TELESCOPES Microscopes Binoculars; 
bargain catalog free. Brownscope C« 


125 West 45th St.. New York 
FOR THE HOME 


NEW life and beauty for flowers, 
35c. Elaine’s, 2312 Montgall, 
ity, Mo 





Golroot 
Kansas 





FOR INVENTORS 


INVENTORS: Have You a 
military invention for sale? Practical 
new ideas, patented or unpatented, urgent- 
ly needed by manufacturers and consumers 
Write for details. Chartered Institute of 
American Inventors, Dept. 3-A, Washing- 
ton, D 
INVENTORS—Protect your idea with 
Patent. Secure ‘“‘Patent Guide’’ and 
“Record of Invention’’ form—Free. No 
charge for preliminary information. Write 
Clarence A. O'Brien and Harvey Jacobson, 
Registered Patent Attorneys, 22A-E Adams 
Building, Washington, D 


FREE booklet ‘‘Why Invent’ * Shows sure 

way to success. Facts no Fake! Don’t at- 
tempt selling or patenting your invention 
before you have read it! Invention-Service 
Company, Dept B, Professional Arts 
Building, Hagerstown, Md 


INVENTORS: Unpatented inventions now 

Salable with positive safeguards under 

laws New. low-cost procedure. 

free. American Patents 

12. Washington, Cc. 

inventions. 
Chicago. 


useful, non- 


Corporation. Dept. 
CASH for practical 


Mr. Ball 


ideas and 
BB-9441 Pleasant, 





25c. Other 
high; Dutch girl, 
I pirate, bull terrier, Mexican 
heomiones boy warf, penguin, flower 

Oc each: 3 for 25c * N 
Oc 1 62 
t i. Strother, 
W. Va A 
TO get more business, advertise your pro)- 
ects for Home Craftsmen in this column. 
t is low. Details on ——— K 
Kelly, Classified Adv. Mgr., llth 
Fourth Ave., New York City _ 
LEATHERCRAFPTSMEN Send 10c for 
handbook and catalogue of tools and sup- 
E. A. Sweet Co., Inc., Leathercraft 
S-22, 148 State St., Binghamton, 


AWN | Or nament 
tterr 15”-20 


patterns 


full 


si 
Box 383. DM, Beling- 


floor, 351 


Kits Wa lastic, 
ed, inlaid—furniture, vel- 
p-models. Machinery 
Woodcraft Service 


a? VYOCKDOWN 


40-page cat- 


Plainview, 





FORMULAS, PLANS, ETC. 


patterns, 
st 21 high 60« 
n "Joc 20 Silhouette patter 

s $1.00. Modern Woodcra 

higan 

DECORATE your 
od) carvings 
nsive. Send 
nament 


Dut 


mantel wi 
dual 

oumpel envel I 
al Products, 3450 Wight, 


Blinds, su 

ale. Catalog 10 cents 

Booklet" $1.00. ‘“‘Roberta 
N.Y 

KNOCKDOWN 


yplies, ma ery, 
fac- 


Ma 
, Glovers- 


Cedar Chest, Foreign and 
Domestic Veneers, Lumber. Catalog 1 
Giles, Kendall Co., Decatur, Ala 
MAKE Beautiful Mexican Plaques 

I complete instructions, 25c 
Eagle Pass, Texas 
TELUHOW plans tell 
) building 1000 provects 
WANTED C. King, E. Kingston 
_ - TWO-WAY Blackout 


Diesel Mechar 4 Pla 25c. Canteen, 
fare to Nashv t ron, Ohio 
1 expert mechar ar : 
5 ar ca ies HOTEL TRAINING 
free booklet te hv GOOD Jobs For You in_U. 8. “Victory” 
5 pt Nashville Food, Recreation and Housing Projects. 
Tr ands of men and women—all ages 
needed for well- paid positions. Under con- 
ru mand planned are over3 billion dol- 
th of social and recreational build- 
rooms, reception centers, Navy 
vice and officers’ clubs and 
in hotels, clubs, restau- 
exceeding all records, 
greater opportunities. 
for Housing Supervi- 
. Cafeteria Di- 
Hostesses 
t Stew- 
experience proved un- 
No need to leave your job to 
A good grade school education, plu 
ralr at home, in 
nt bureau 
amazing 
Guarantees 


Alva, Ok 
GARDENING 





20 pat- 

te Mex- 

Ar 

000 homeworker 
t List 10c 





tise Sells on sight. 
1309 Brown St., Ak- 





De 
i 





HIGHGRADE 
ADVERTI 


SALESMEN| 


SING B i M 


you and 

Plan—actually 
make good"’ when placed. Write to- 

r Free Boc k! Lewis Hotel Training 
Room AL- 768. Washington, D. C 


ace 
Job 


i Or School of Its Kind—Now 
h Year! 
' INVENTIONS WANTED 
. - Ra m reaue INVENTORS: Small manufacturers need 
om 3 Fourth new inventions for altered civi lian 
York. N. ¥ — market If you have a practical 
——— idea for sale, write Chartered Insti 
.ADES—-Big profits American Inventors, Dept. 3-C 
ry price Ace Bis ton, D.C 


HOBBIES, COLLECTIONS HAVE 
D: Old ette is. Write Bray, ented § 
k I i, Pa , Tt e Nat 
- - " a if wrt 4 — _ 
HOME CRAFTSMEN INVENTIONS Promoted. Patented or un- 
patented. Write Adam Fisher Co., 183-A 
Enright, St. Louis, Mo © 
CASH for Inventions—Patented, “unpat- 
ented. Mr. Ball, BC-9441 Pleasant, Chi- 

cago 





this Classification will reach 
ve sales-getters f © your pr ducts 


Pac- 


Best quality. 
Bu 





ion’s Gadget Chief", 








LEGAL DIRECTORY 
MEXICAN Legal matters, Wm. Cocke 
able Amer. Atty., ElPaso, Texa 


MACHINERY, TOOLS & SUPPLIES 


ur own “machine tool Lewis 

emifinished casting for 

ling Mi: achine and Shaper; rough 

r 23 metal and woodworking 

op-tested materials and profes- 

> Never a complaint 
Send 


Re- 





on 


New 


GRIND D 
for Bench Grinder 
811-A E 31. Kar cit 
MAGIC TRICKS, PUZZLES, 
JOKER NOVELTIES 
DOUGLAS’ far i 1942 Catalog 
Trick ist t Tr . 5 i c 
Ts 


iment 
Factory, 





bined 
Queer 
WORLD'S 
keey 
To rece 
log. Holde P 
MAGICIANS’, Gamblers 
Cards, Dice. Pun 
Catalog 10c. Book Co 
Mo 


secrets ——= 1 
hboards, Slot Machine, 
Box 671, St. Louis, 


HOLLYWOOD 


109 North De 

MANUF roe =U — 

Mor ELS ng, metals 
rr t Ken- 





tucks 
MINERALS & PRECIOUS STONES 
STRATEGIC Minera 10 generous sized 
a 

Nickel 

s, Postpaid 

Salem, Oregor 

es reir 
ted $2.00 


c shromi- 
€ 


Tin 
$2.00 


oved from 
Lowe's. 


Stor 
«VU @ or 
GEMS, Agate, Minerals, Jewelry. Six rough 
gemstone Emerald, Sapphire, Garnet, 
Topaz, Fireopal, Agate, $1.00 postpaid. 
Catalog. Hill Route 7-K, Salem, 


Ore 


Co 





MISCELLANEOUS 


DEAFNESS. Why’ 
mechanical aids 
deafness. Johnston, 

Canada 
SEND 10c 

on Hard-to 
selected by expe y 
Profits Goldshi cid preqens 
350 Greenwich St.. New Yor 


ART Pretty G r] Pictur Nift 
> 4 aatens "si 


Good hearing without 
No drugs. Relieving 
Sta. C, Vancouver, 


selec- 
Vin- 


PRETTY girl | arge new 
on $1.00 thur & lers, ox 472 

cennes, Ind 

RECEIVE gigar 


am~= 

is mailing 
_ New York 
~Books 


First 


pl ir € ime 
lists 10¢ H 396 Broadway 
— Studie 

alee 

Av —~ New 
Ol TDOOR Pi Jnits 7 Models $6.75 

up. Pont ‘oa t wr Stove, 15 Spokane 
Drive, Pontiac, M 
FREE literature how to 

treasure and minerals 
tory. Palo Alto. Calif 
VEST Pocket Bill Fol 

Troy, New York 

MODELS & MODEL SUPPLIES 
MODEL Reailroaders, send 25c for copy of 

Model Railroader Magazine and 32-page 
booklet, ““‘Your Model Railroad Model 
Railroader, 1563 W. Pierce, Milwaukee, 
Ww 


isc 


locate buried 
Fisher Labora- 


Rz, 








SHIP model 
e F t 


Bou cher 

Kits, tings 
prices "Mo: s 
land. James Bli 
Bo. ton, | Mass 


MosT Complete Illustrated Catalog—' ‘O- 

Model Railroad Parts ever 
published. Send 5c for mailing mt, 1377 
Gates Ave., Dept. 805, Brooklyn 


RACING Bui ld model oval 
race mechan y. Exctt 
Photo, plans $1. "Reowesth. 

Rumford, R. I 


LATEST Engine 
Howardco, P-2417 
Chicago . 
SCALE Model Airplane and Railroad Kit 
Circulars Free Hobbs raft, 2209 E. 75th, 
Chicago 
SHIP Model and yacht suppli 
large 56 page Catalogue, 15c 
510 E. lith St., New York City. — 
TRAINS *‘O"’ Catalog 25c *‘HO’’ lic. 
thers, 269 Erie, Milwaukee. 


MONEY MAKING OPPORTUNITIES 
PLEASANT, Easy work at Home earns Ex- 


tra Income. Professional Scrapbookers 
et big fees. No capital requir 5 
ree! Write today. Scrapbooker juild, 59 
Park Place, New York Cit 
E A Metascientist Remarkable 
less healing system No snaouipeieions 
no apparatus. Inexpensive correspondence 
course Free information Metascience, 
DeLand, Florida 7 
DOLLARS, Quarters, Dimes “Re. 
liable Homework Tips’’ shot eo 10c 
(coin or defense stamp) b sample; de- 
tails. United Specialties, S hboro, N.Y. 
WIN Big Contest Money! Expert Ss secret 
and 612 incorporating aids, Fifty cents. 
Details, dime. Monmouth Publishing Co., 
Box One, Gloucester, N. J 
REFINE old lubric a oil. Also how to 
convert into cheap motor fuel. Plans 59% 
each, both $1.00 Ww ayn e Engineering, Box 
14, Greenville, Ohi 
MAKE Money by Mail 
Graham, 1123 Real Est 
delphia 
EARN money evenings, copying, dupli 
ing comic cartoons t or advertisers 
ic-Ads, Argyle Wisconsin Senne 
OPPORTUNITIES Galore, giant mails 10c, 
sample mailing free. Harvey Teeple, 
(PS), Decatur. Ind 
= money addressing et 
lars, typing. Information 10 
Ace- PSME Box 1123, Birmir 
BE Independent! Remarkable 
Book—35c. General Sales 
onion 
“RAISE By ee for Profi Interest- 
ing me business pereae Zoological 
Research, 106A Broadway. Peoria, Il 
COMIC Bowling League Membership Cer- 
tificate. Every Bowler Buys. Sample 10c. 
Kant’s. 323 Third, Pittsburgh. Pa 
hOMEWORK—Make Money by Mail 
tails Stamp. Olsson, 562 West 148th, 
York 


Catalog 25c. Refunded. 
North Ashland, 


complete 
Wm. Wild 


Wal- 








St a ee oie 


Trust, Phila- 
cate 
. Com- 


velopes, circu- 
None free. 


igham, Ala 


llington, 


De- 
New 





MONUMENTS 


MONUMENTS Direct Low Prices 

paid. Guaranteed. Free 
samples. Write Granite-Marble 
A49, Oneco, Florida 


MOTION PICTURE & SOUND 
EQUIPMENT _ 


BULK Movie Film—8- 16mm 
Fine grain, non-halati on. 
ing movie processing out wit! 
lae, 25c. Also bargains in acce 
for free circulars and film ss 
rior, Dept. E-5, 188 W Ran i 
8-16MM Latest re leases, irr 
Normandie’, ‘Russia Figh s 
“Bombing Pearl Harbor’’ Many oth 
Silent-Sound. Films ren‘ed every 
Free illustrated catalogue ‘sample ar 
Garden, 317 West 50th Street, New York 
VITATONE Weston 8 100° 16mm 
$1.98; 25’ double 8mm. $.98; Weston 12 
Non-halation 100 5m 
8mm. $1.20. Processin 
liveries. Vitatone, 582 Bushwic Ave., 
Brooklyn, N. Y 
TREMENDOUS Saving! 100 
8mm nonhalation film 
gacees on three spools that 
mm nera 100 16mm 
rocessir ng included $1.98 


479-A Qu Street, Brooklyn 


_ Freight 
Catalog and 
Factory, 





3ulk double 
) Come 


NATIONALLY advertised 8mm 

n cameras, projectors, films 
or terms. Send stamp for catalogue 

5) -739 Boylston Street, Boston, 
Bought, Sold 
Re- 


yund-Silent Films, 
nged. Castle—Official 
eases in tock, Better Films, 7 
' . Brooklyn, N. Y. 
D EVELOP your own movies. 
ted instructions, 15c. 
oratories, 1028 New York Ave., 
N.Y 
LEARN Movie Projection, Man 
Free catalog. Give age. Theat 
Elmira, N. ¥ me a 
EXCLUSIVE art studies. Movies and slides. 
Request catalogue. Savoy, 1157'2-S North 
McCadden, Hollywood, _Californi a 
ASTONISHING! Exotic Kodachrome Movie 
Subjects. Lists, Sample Dime. Erwine's 
Laboratories, Allentown, Pa. é 
8-16MM ART films. Free catalogue (sam- 
ple 10c). Parkway Exchange, 961 Eastern 
Parkway, Brooklyn, New York 
SAVE 50 on Movies. Bargai rculars. 
os Genera Company, Davenport, , Iow a 
FILMS, Cameras, projectors, etc. Peters, 
41-F South Fourth, Allentown, Pa. 


BIZARRE 35MM, list, samples, dil 


“Complete, il- 
Corona — 
Brookly 


agement ° 
re School, 


dime, 
Kneeland, 20 Fleming, Medford, Mass. 


MOTORCYCLES, BICYCLES & 
SUPPLIE: 


> 








MOTORCYCLES, reconditioned. New, used, 
parts and accessories. All makes. Large 
stock. Bargains. Illustrated catalog, 15c. 
Indian Motorcycle Sales, Kansas City, Mo. 
PISTONS—and Parts, New and Used, all 
models. Catalogue and Wings Pin 10c. 
Ballak, 811 N, 9th, St. Louis, Mo. 


MUSIC, MUSICAL INSTRUMENTS 


MUSIC composed to words. Rhyming pam- 
phiet on request. Phonograph recoraing 

of completed song. Send poem. Keenan's 

Studios, Dept. PS, Box 2140, Bridgeport, 

Conn 

LEARN Swing piano! 
folder. Christensen, 

Chicago 

SONG Poems wanted. Free examination. 
McNeil, Master of Music, 510-PS South 

Alexandria, Los Ange'es, _ Calif. 











"free 
Hall, 


‘Postal brings 
465 Kimball 





PHONOGRAPH Records 0c. 
Hoodwin Company, pt. 
Broadway, Chicago. 
NEW Popular Text Book, Scientific Piano 
Tuning and Servicing, $3. 00. Howe, 116 
Pinehurst Ave., N 
WANTED! Lyrics, 
arrange, publish, 
Studios, Passaic, N. 
PHONOGRAPH Records 10c. 
Paramount, Y-358 East 
Wilkes-Barre, Penna. 


OLD GOLD, WATCHES, 
STONES 


Free list. 
PS. 4419 





sell. Superi or § 
Catalogue. 
Market, 





PRECIOUS 
OLD Gold Wanted. Highest cash_ prices 
paid at once—plus Free Gift. Gold prices 
highest in history. Mail anything gold or 
platinum (regardless of condition) such as 
gold teeth — bridges — - 
frame watches—jewelry— 
Get back cash that will surprise | 
u You must be satis sfled ¢ or ¢ ] 
le eturned, Our Reliability Guarar 
teed ree Information. Consolidated-War rd 
Company, Dept. K-1, Post Office Box 81 
Chicage 


GOLD $35.60 Ounce—Mail old gold teeth 
diamonds, jewelry, watches—receive cash 
by return mail. Satisfaction guaranteed 
Free information. Dr. Weisberg’s Gold Re- 
fining Co., 1500-B Hennepin, Minneapolis, 
Minn 
ELGIN 
money 
mn = uth Jewelry 





Waltham Watches $3.50. Make big 
Free watch and jewelry catalog 
Co., 163-B Canal St., 
! Gold, silver, Platinum, 
monds, mercury, etc. Ship! Simon's 
Jewelry, 353 Old Arcade, Cleveland, Ohio. 


OLD STAMPS WANTED 


I WILL pay $100.00 each for 1924 1c green 

Franklin stamps, rotary perforated elev- 
en (up to $1, 0 each unused). Send 6c 
today for large illustrated folder show- 
ing amazing prices paid. Vernon Baker, 
(25-P.S.), Elyria, Ohio. 


PATENT ATTORNEYS 


PATENTS—Booklet free. Highest refer- 

ences. Best results. Promptness assured 
Watson E. Coleman, Patent Lawyer, 724 
Ninth St Washingt . c 


WANTED 











Take first step toward pro- 
Invention—without obliga- 
Record of Invention’’ form 
id 48-page Book Patent Guide for the 
tor ree. Time counts! Don't de- 
iri to Clarence | O’Brien and 
Jacobs son, Registered Patent At- 
22B-E Adams Bul Iding, Washing- 


INVE =NTORS 
tecting your 
n. Secure 


eaEnT Your Idea—New, useful ideas 
often very valuable. Two books—free— 
tell how to apply for patent protection— 
give six basic ways to sell your invention. 
Experienced patent counselors. Fees reason- 
able; deferred payments. Write today. 
Victor J. Evans & Co., 641-E Victor 
Building, Washington, D 
INVENTORS: Before disclosing your in- 
vention to anyone send for Form ‘‘Evi- 
dence of Conception’’; “Schedule of Gov- 
ernment and Attorneys’ Fees’’ and instruc- 
tions. Sent free. Lancaster, Allwine & 
Rommel, 413 Bowen Building, Washing- 
ton, D. C 
INVENTORS: Send for free copy my 72- 
page book on patents. Reasonable terms. 
Prompt action. Confidential, personal serv- 
ice. L. F. Randolph, Dept. 340-A, Wash- 
ington, D. C 
“INVENTOR'S Guide free, containing 
100 mechanical movements, information 
about patenting, selling inventions. Frank 
B _ Ledermann, 154 Nassau St., New York. 
ticulars” and Blanks, free, 
i St erling Buck, P-Hotel Plaza, 
Wa hingt< n, D. C 








PATENTS 


INVENTORS Foresighted manufacturers 

already planning post-war sale of new 
non-military products. If you have a useful 
invention, patented or unpatented, write 
Chartered Institute of American Inventors, 
Dept. 3-B, Washington, D. C 


PATENTS FOR SALE 


3 Putty Se n, dispenses 
uously. T. Pasanen, 





uniform- 
Franklin 


PLAS TICS 


Mine, Mi ¢ x 





PERSONAL 
now with Biblical wealth lore 
and achieve real in de pendence. Send only 
One Dollar toda r 8,500 word private 
ypescript copy. Emetaz-1, Montville, New 
Jersey 
WIN prize money: Booklet 
Contesting shows how—10c, postpaid. 
Bulletin listing $100,000.00 prizes included. 
World Publishing, 4515-L Cottage Grove, 
Chicago 
FREE valuable $17 
Also oth er A rare opportunit 
g 1. Wri World Wide Service, 
Broadway A New York City 


GET Square 


‘Successful 


50 four piece — set 
1452 


absolutely ob- 
ty, state of 


r. Frank O. Smith, Lub- 


tainable 
birth with 
bock, Texas 
NASAL Ailments; nd nam e 
for free booklet = Bull 
National Laboratories, 
tion, Washington c 
LOWEST prices blade 
Silvertex Texide ma 
tails. Star Produc I 
LEARN Ventriloquism. 3c stamp brings 
particulars. Smith, Box 202, 801 Bigelow, 
Peoria, Illinois a ss sage rie 
JOIN U. S. Rocket Societ Information, 
me, 4)08-501 N. Kenmore, Chicago. 


PHOTO FINISHING 
TIE and wrap Tolls securely. Do not mail 
in ordinary envelopes. Address plainly 


"and address 
liscovery. 
F ranklin Sta- 


Apris X-cellos, 





35mm, ARGUS, Leica, etc., , (except ““Mer- 
cury’’) 36 exposure rolls, fine grain de- 
veloped (Eastman DK-20) and beautifully 
enlarged to 3” x 4” glossy prints 90c. Car- 
tridge reloaded with Eastman Plus X, 35c 
18 exposure rolls, 55c, reload 20c. Films 
permanently protected by revolutionary 
Cryolyte Process. 24-hour service. Satis- 
faction guaranteed Free mailing bags, 
sample print. Photo Contest! Valuable 
Prizes! Write Technifinish Laboratory, 641- 
645 Brown St., Dept. 75, Rochester, N. Y. 
FINER Finishing Specials 25c, Eight expo- 
sure rolls developed, with two prints of 
each or one enlarged print of each nega- 
tive. Genuine nationally known Moentone 
Enamel Finish. Superior quality since 1899. 
Moen Photo Service, 200 Moen Bidg., La 
Cvosre, Wisconsin 
FOR the discriminating amateur—8 expo- 
sure rolls, 2 prints each 25c. Miniature 
rolls enlarged 3 to 6 times, 8 exposures 25c, 
16 exposures 50c, 35MM 36 exposures, 3x4 
enlargements $1.00 Unexcelled quality, 
prompt service. Paramount Photo, 1583-1st 
Avenue, New Yor 





READY rO-FRAME 


@ fascinating 
Learn at 


“raphs 
able business 


OIL coloring pt 
hobby or profit 

home Easy simplified method Previous 

experience unnecessary Send for free in- 

formation and requirements ti 

School, 1315 Michigan. Der 


PHOTOGRAPHY !f 
Prepare at home 
cation sufficient. Wr 
fequirement Amer 
rap! 1315 M 
Ro! LS deve 
ee ef ‘ 
2c A , 
@io, Ur 
IDEAL 
border 
free eniar 
Patersor 
LOOK 
or 
As! 


la 
(Col 
BEAUTIFUL 

; Jane ville, W 
16 OVERSIZE Deck edged prints and two 


enlargements, 25c. Owlphoto PS2, Weath- 
erford, Okla 


__PoU LTRY & SUPPLIES 


LOW Fa Factory prices on Poultry Equipment, 

Wire fabrics Free 100-page catalog 
Bussey Pen Products 5178 West 65th St., 
Chicago 


PRINTING, hina Laan 
MIMEOGRAPHING, LAB 


INDIVIDUALLY Designed Letterheads 
$2.95 thousand delivered. Anything quot- 
ed. Irelan Printing Co., 2427 Oakland, Day- 

ton, Ohio 
PRINTING 
envelope 
ples Raym 
Amana, Iowa 


t from h_ pic- 
Cut Rate Pho Dept 








Mimeoer raph 


riFUL Personal or Grad i 
Pas > 


ENVELOPES: Al 
Box 3450 ‘Met rope 


Du : 
reasonable. Sample 


JOB Printing 
Atlantic Rock Hill, S. C 


Quic 
Bi x 653- “B 





PRINTING OUTFITS & SUPPLIES 


M chi 





PROFITABLE OCCUPATIONS 
ANGORA Rabbit Wool Pays Grov $5 
Start ‘ te tead 


eh — te Made 
Fresh, Dried 
free spaw! 
r 


U FROM = 





RADIOS, SUPPLIES & INSTRUCTION 
t Need Tubes 
Ra Stations. Build 


e receiver usir 


YOU Dor or Batterie to! 


te p ans, and 
fixed Mic 


r pay 


ED plans 18 Crystal 
i 4800 les), with “‘Radiob 
r, 25 Laborat ories, 1406-T 7 
e, Oakland, Calif 
HE ARING Aid Kit ready for wiring 
ibe Labs., 2414 Lawrence Ave., Cl 





RARE COINS 
FREE! Foreign Coin, banknote and large 
»)-page illustrated coin catalogue to ap- 
proval service applicants. Send 3c postage 
Up to $20 cash paid for Indi an head cents 
All dates wanted. Buying list 10c. Tath 
Co Springfield-D50, Mass 
$5.00 to $500 EACH id for hundred 
Old or Odd Coins eep all until posted 
Send 10 cents for Illustrated en Value 
Book, 4x6. Guaranteed Prices. 35 years in 
bu ess. Coin Exchange, Box 31, Le Re 
N. ¥ 
COIN Collectors—Read ‘‘The Numismatist'’ 
Published monthly. News, illustrated fea- 
ture articles on coins and medals. Sample 
copy 30c. American Numismatic Associa- 
tion, 99 Livingston St., Brooklyn, N. Y 
PRICE List of U. S. Coins, Bills and Ac- 
cessories, 10c. 75 Illustrations. 2500 Quo- 
tations. James Randall, 341 S. Dearborn, 
Chicago 
WILL pay to $350.00 for 
Nickels $500.00. Cents $800.00 
juotations. Catalogue 10c. Alan 
dalia, Missouri 
c OMME MORATIVE $'2s. Columbian, I 
Stone - Mountain, Long 1 
$1 00 each. Illustrated cata! 
Salt Lake, Utah 


certain dime 
Over 1000 
Appell, Se- 


leveland 
25c. Norm Shultz 
50,000 COINS, medals, papermoney 
1793-96. Confederate bonds ts 
Nagy, 8-P.S. South 18th, Philadelphi 


$15.00 Each for Certain Lincoln 
es an dianheads $100.00; Dimes 
; ogue 10c, Federal Coin Ex- 
4 PS. “Col imbus, Ohio. 
WE purchase all Indianhead pennies. Pur- 
chasing catalogue 10c. Waltman, 398 
Broad wa New York 
10 INDIAN Head cents, different dates, 
also pricelists, 35c. Schultz, 105374 Rich- 
wood. Cincinnati, Ohio 
RUBBER STAMPS 
3 LINES 27 yned indexed, 


5 r $ ( rintrite Vauwatose 


WILL I 
Pt 
$1,000.00 


change 





Ww 

ILLINOI 
Nort I 

ONE I 5 
Exce B 


cl SHI ONE ED. 
be 
CUSHI ONEI I 
pa B x 41 2-R, Ea 


SONGWRITERS 





bag ty mg 


SONGWRI 
ate 
Dicti« 
B . 
SONG H 
t W 


Del 


ONC 


} 4¢ 
SONGWRITERS 
t Hibbel 


examination 


SONG Poems want ree 
; 510- PS Sc uth 


McNeil. Mast 1c 
Alexandria. Los / Cali 
SONGWRITERS 

pre ofit shar ring >, Music 

7608 Readi ng. "Cl nati, Ohio 
SONGWRITERS Wr Free Book 

Send Song Poems Salem, In- 
diana 
SONGWRITERS: Song poems 

collaboration. Frank Jugan, Jr., 
Ohio 
SONG 

Song 
pc 


SPORTING GOODS NS, FISHING 
TACKLE, ae HERY 


FREE Book Helpful Fishing Hints'’, just 
out; compiled by the makers of the fa- 
mous, prize-winning Richardson Rods. You 
need is practical book no matter what 
waters you fish or what kind of ah =~ 
like to catch. One fisherman cal 
il aid to anglers 
Send for copy: 
you a cent. Just drop us a line 
me Free book Ipful Fishing Hints 
Address Richard on R« | & Reel Cor 
3179 N. Sawyer Av Chicago, Illin 
BOWS Arrow el Materials 
Write for 1942 ca ”. Hatfield's, 1762-B 
North Vermont, Hollywood, Calif 
HUNTING equipment. 
yun Coopers Mills, 


ives booklet 
Com- 
ariety. 


wanted for 
Signal, 


Writer Course, ws how $1.00 
Bure au, Box 1907-P, Washington, 





your 


trapping 
Catalog 


camping 


Howe 


ARCHERY equipment catalog ie free. Mid- 
West Archery, 2209-D East 75th, Chicago 
STAMP COLLECTING 
POSITIVELY Greatest Free offer—Latest 
Scott's International $3.50 Stamp Album 
covering entire World, contains 30 000 
illustrated, descriptive spaces Scott's 194 
Standard $3.00 Catalogue ‘‘Philately's En- 
cyclopedia’’ absolutely Free to applicants 
for Foreign Approvals becoming customers. 
Plymouth, Dept. A-3, Bell, California 
65, ICELAND, Philippines, Iraq 
Canada, etc., 5c with approvals Libby 
Stamp Co., Station P, Box 43-K, Brookly 











NOTICE 


Readers answering ads offering Ap- 
provals receive a selection of sta 
from which they may m 
chases at prices indicated. ° 
ire allowed for paym 
undesired star 
applicants 
$50, Post 
1932, providing 
property 











> PAN AMERIO 


approval appli 


r: F 
ern He 
Mexic 


SEYCHELLES, Nejd 
kuo, Brun Turk 


per 

you 

Milton 

Beach 
ICTORY Pa 


ions: ar nd other 
s neric Australia 
*s, Dut ch - dies ar id oth- 
I 


norative ‘airmai 

ip to 25 

kage of Fun 
nd somet 


10¢ to s 1 5 val l 
} . 206 DIFFERENT 
i Haiti, Cochir 


1 
amp 


pp! i If n- 
P W t N.Y 
ll Different from Afri- 


ham, N. ¥ 

U.S. $5.00 Stamr 
tialed) i0« 

provals. M 

Brooklyn, N 

STAMP Dealer 
will produce pr 
t. Write for 

353 Fo 


. New 
S Co., B 
1000 MIXED 
pound $1.0 
free. Halay, 452 
0 DIFFERENT 
t Ger 
J Austin, Tex 
A Bargain, 5¢ with LOOK! 1000 differ 
Stamp, Dept. 1 tle Rock, Ar- | noconl é 
20 DIFFERENT 
P ’ 


Wee E l 
S 


$1.00 (Cat. Price) for lc! Two mint U.S.A., | “ 
cat 20c; queer countrie — | . 
(Djibouti, Manchuria : | Ave New 
Russia, cat. 75c. Ever r only 1 ZEPPELIN 
cer to approval pre 
Compar 


tamr Ne 
Stamp 


rated 


yompany 


ock, 61 OBrien “Plac e, 


CAPE Verde, Boliy 
Costa Rica, Saint 
bery, Middletown 
1000 MIXED Fore 
P 


ing for va 
Fe, N. Mex 


c 
CHOICE 


S. COMMEMORATIVES 
val Robert 17181 Wiscor 
Mich 
BARGAIN 
Bucke 
Oh 
0 1 
1es) 
Wale 
LOWEST United St amp price Free 
llustrated alogue vreevey, Berwick, 
Pa 
a -KED l rev 1 n docu- 


10¢ neis. 


EXCHANGE 
wappers 

Denver } 

MEXICO Cer 


DIFFERENT 
618 t t 


IRMAIL& 
Ire! 


FREE 


PENNY 

berg, B 

BEST Or 

00 MIXED 

) Ww 

0 DIFFEREN] 
ppro Ba 


FREE! 10 Comn 
~ " 3 


200 WOR aw he 


TATTOOING SUPPLIES 





TATTOOING O 
Studio, 728 Le 
TATTOOING Ou 
free. Percy Water 
TREASURE FINDERS 
r-SCOPE Metal I 1 
and unsurpa 
t plan, t 
Pa alo Alto. Calif 
WANTED—MISCELLANEOUS 
HIGHEST Prices for used Cameras, Binoc- 
ulars, Microscope r sets, Tools, 
any optical or scientific Instrumen Satis- 
faction guaranteed. Gordon's, , 162-S Madi- 
on, Chicago 





E 








WATCHES 


WATCHMAKERS Materials—Tools— 

Watche Bought: Sold. Best prices for 
Oli Gold, diamonds. Free Catalog. Ben 
Seval Company, Box 150, Chicago 


WELDING, SOLDERING 
BUILD D. C. Arc- ry + without rewind- 


ig armature igh ant generator 

D Cc Motors; Automobile generators. Plans 

$1.00 each. Welders Club, WB-3432 M- 

Mart, Chicago ss 

SAVE 50 m A.C. Arc Welder Plans 
Holgersor n, K 








You Need this NEW and 
“UP-TO-THE-MINUTE” 


Ane We! 


WW) NS 


all the /atest 


TECHNIQUES, MA dw Sand PROCEDURES 


New 1942 edition, 516 pages. 
$12 pictures — all that’s new 
in arc welding. No welder or 
student can afford to be without 
it — answers all welding ques- 


$ 00 tions. Worth hun- 
dreds—5 day Free In- 
spection. Order now, 
HOBART BROS. Box P-52, Troy, Ohie 


“One of the Werlds Largest 


| 


OADER Your Books at ONCE! 

Just clip this ad with your name 

and address together with 

check or money e order. ATA/L wow! 


for qua = teday f this great s rule va 
ENGINEERING SERVICE, Box 408-8, Plymouth, Indiana — 


3 
WITH NEW SEAMLESS BELL 


onus TROMBONE 


ELKHART, 


FOR FREE\ 
BOOK 


BAND INSTRUMENTS 








1001 Repairs tn Home, 
Auto, Farm For Only 
New plastinoid “putty” 

hile cracks, holes 
. boots—any- 
rubber, leather or 
oth. Spreads on like butter. 
ough. Waterproof, flex 
le, non-skid. Won't come off 
guaranteed! 25c package (25 
hows many uses. At any 
10c or hard- 

ware store, 


es 


EACH 





Learn why Hobart is the out- 
standing welder.— Why you 
should know more about its ad- 
vantages. Write for 
your bas today. 


NOS 


Builders of Arc Welders and Eguipment”™ 


BIGGEST *1 PLANE IN U. S. 


GIANT 7-FT. GLIDER 


Easily built, beautiful Class E 
@e "CLEVELAND CONDOR 


Soars for 
hours 





Orders under 
$1.00add15c 
Packing -post- 


$ 48” Eagiet Sat y oe wou type) Searing C ~y only 
At you ’ Lates 
age charge. 


t Cleveland catalox 
"Mode Al rp! anes’ feat 


f 


A ve PrRST LINE. of ar 











r. Stick 
CLEVELAND Move 4 suprt ’ ‘ce. inc, 4508846 Loram Ave., Cleveland, nese 


MAKE MONEY 


Home by the NEW, Easy Stuart System 
art training or talent NOT necessary. This 
Stuart System is radically new and simple. It will REAI 
LY TEACH PORTRAIT PAINTING, Cost is unusually low. 
Write today for free booklet YOU can start your 
career NOW! Address: 

STUART STUDIOS, Dept. H 


121 Monument Circle Indianapolis, Indiana 


Learn Portrait Painting at 
® Previous 


how 


AIRCRAFT INSTRUMENTS 


iy yy Prectical Complete HOME STUDY 


tra ents furnishe 4 by the 
ufacturers, air lines 
s s st Aircraft 
th st "For Full Details Send For Booklet. 
EASTERN AIRCRAFT INSTRUMENT SCHOOL 
Dept.-S 116 Newark Ave Jersey City, New Jersey 


° 

Quick Magie 
Clean grime and grease 
from hands with SKAT, 
original and best Paste 
Soap. Cleans almost 
everything. // act at dealer's, 
send 10c for large can. 


SKAT CO., Dept. S, Hartford, Conn. 


FREE! 


400 TESTED 


SELLERS 


For salesmen, dealers and 
agents. 260 pages of thrilling 
bargains. Over 4 Oppor - 
tunities to Make Money. 
Household goods, display 
items, wearing appare 
metics foods ewelry 
toys are a few of the 
sands of articles 
this exciting book for sales- 
men, agents and dealers. Ad- 
dress a postal card to address 
below and request a « of 
this Book Of O portunity, 
NOW. No charge for 


SPORS CO. 


342 Bartiet, Le Center, 




















WHOLESALE 
CATALOG 


card 
cos 

and 
u 

in 


shown 





WHOLESALE 
- CATALOG NO SB 


spoas COMPANY 


opy 


Minn. 





PRESENTING 
the New DAISY 


Free 
Boy's Arms Manual 


Daiss Catalog ti 
FREE. Writ« Duty added in Canada). 


x STAR TAL @ 2 ROATS 
Cafe OM 


SPRAY. 
RAILS ! 





New full length STAMPED-IN SPRAY RAILS. Eliminate 
spray — make STARS speedier, easier to handle, 
steadier and stronger with no added weight. Offered 
on cartop models, outboards with rocker keel, row- 
boats, fishing and resort boats. Air chambers make 
them unsinkable. Leakproof seams—no wood to rot— 
no upkeep cost. Sturdy, lightweight. 

STAR METAL BOAT CO., 194 Cottage Ave., Goshen, Ind. 


your | IRES! 


tpg TIRE het when 


ar. Screwdriver install 
I r all tires, accessorie 
P postr $1. 50 (Special Se 
tage on de y. Use 5 da 


TIRE cop co., Dept. B- 20, 


FACTORY-TO-YOU 1942 MIDWEST RADIOS 


At Bargain Prices! 


SAVE your present cabinet, by 
putting in one of our powerful, 
Also, a com- 


madasta, Ohio 











30 DAYS’ 
TRIAL 


16 TUBES 
9 BANDS 


new radio chassis 




















plete line of radio and radio- 
graph console models to select from. Supply limited 
lelay—send for FREE full-color catalog NOW! 

THE MIDWEST RADIO CORPORATION 
DEPT. 5S9-N CINCINNATI, 


When Writing Advertisers 
_ Please Mention POPULAR SCIENCE 


OHIO 


Learn Turret Lathe Operation! 


Send for the New TURRET LATHE OPERATOR’S MANUAL 


Offered as the Most Authentic and Complete Text 
Book on Turret Lathes and Turret Lathe Operation 


Every man interested in metal turning—old-timer, learner, 
can improve his knowledge and 


apprentice, student — 





























You D> Practice-Giving Experiments 
Many Special Features . . . 
ALL Designed ve Help You Make Fast Progress 
ny 


SPR AYRE 


nw 

TRAINING PREPARES you. FOR_A BUSINESS or YOUR OWN 
GooD RABIO JOBS AT EXCELLENT PA 

The eat f nd yt ‘ © field of R 


‘ SPR AYR ERK Y 
T rl present 

NO PREVIOUS EXPERIENCE NEEDED 
; } fiducation 

I ke t« f it isp K 

i emt Y 
you Ger _PROFESSIONAL TEST EQUIPMENT 
Lus (COMPLETE RADIO S 
the = 
e Me 


t u i own 
at ern TESTER 


EARN WHILE You LEARN 
Bt INESS BUILDER ‘ 


THE "SPRAYBERRY COURSE 1S SOLD 
DER MONEY-BACK AGREEMENT 


=: SPRAYBERRY ACADEMY OF RADIO, F. L. Sprayberry. 
555-E University Place, N.W., Washington, DBD. C. 

I ‘ 4 FREE « HOW TO MAKE MONEY IN RADIO 
Awe 


President 


' < ye i 


TRAIN 
iO 
BY SHOP WORK 


Vl Finance Your Training 
Prepare for jobs in Radio, by 8 weeks 
Practical shop training in Coyne Shops. Free 
Emp nt Service cara while lcersing. 
You don't need pre vio of book 
Write for BIG FREE ‘RADIO Boon, and my 

“pay. Tuition- After-Graduation"’ Plan 
H. C. LEWIS, Pres., RADIO DivV., Coyne Electrical School 
500 S. Paulina Street Dept. §2- an Chicago, tlinois 





BE PREPARED! LEARN To SHOOT WITH BENJAMIN 


mas | ” 
U.S.A 





HARD 
ACCURATE SHOOTING 
WITH CHAMBERED AIR 
You can use new mode! BENJAMIN AIR RIFLES WITH 
EVER HAND PUMP anywhere, tor practice firing or just *% 
plinking, around the house or campin fishing, hunting, ete 
lowest cost. Shooting cores ts yay ane e@ with _—o 
gone er and accuracy —no oll or forward lunge to dis b 
jolt Action-Hammer Fire- Hair Trigger: “satety Lock- Hand Pump. 
Single Shot BB with 1 Ib. shot $9.00; 


BENJAMIN Sate RiFLECO., 893 Marion St.. St. Louis, Mo., 
240 Pages! 
Over 350 
Illustrations 
and Drawings 


Only $s]. OO °F: fpostnels 
Elsewhere $1. 50 


handle tooling setups and metal turning jobs more effec- 


tively after reading this authoritative volume. Written 
expressly for shopmen by men who have spent the greater 
part of their lives in building, operating, and improving tur- 
ret lathes and turning methods. Easy to read. Easy to under- 
stand. Covers all phases of metal turning. Explains meth- 

ods. Suggests short cuts. Contains tables on feeds, spends, | your 
tool angles, threads. A de luxe edition sold for below \ order vA Address 


cost by America’s largest manufacturer of turret lathes. Q ‘A D» 


————_ —— a a 


Operators’ Service Bureau of THE WARNER & 

SWASEY COMPANY © Cleveland, Ohio, U.S. A. 

I am enclosing $______ for an Oper- 
ator’s Manual. 


Name 











1? 1b AYCUNG 


WITH THE WORLD’S MOST MAJESTIC TOY 


FOR SAFELY 


Installed in the Chicago Museum is the 
world’s largest miniature railroad, cost- 
ing $100,000, yet it is not a toy, but the 


plaything of science for safety. 


Indeed, not a single detail is omitted in 
this practical working model of a railway 
that took six months to build. Behind the 
scenes the operators create situations, 
carry them out, observe and then record 


et eS See: =<. 
WAQWANGR/,. Oi. their observations. Fun with a serious 





purpose... promotion of safety. 


Popular Science keeps ‘em rolling, and 


keeps ‘em from crashing. 


ALL THIS IN FULL COLOR... AND MORE, IN 





Popular Science on-the-Screen 


Produced in Magnacolor by Fairbanks 
and Carlisle with the cooperation of 
the editors of Popular Science Monthly. 
Distributed by Paramount Pictures. 


Please ask my Theatre Managers to book Popular 
Science on-the-Screen. 


Theatre 


Address 542 


Mail to: POPULAR SCIENCE ON-THE-SCREEN 
353 Fourth Avenue, New York, N. Y, 


POPULAR SCIENCE 








ee es i a ee ee 
Be a GOVERNMENT LICENSED 
AIRPLANE & ENGINE MECHANIC 


LINCOLN 


Prepare now at this LINCOLN GOVERNMENT APPROVED 
SCHOOL toearn as high as $1800 to $2400 a vearas Government 
I Airplane & Engine Mechanic. Big demand! National Air- 
nes, Ai port Fii ght Training Centers Cc ian Schools training 

Air Corps Cadets, Airplane ictory Flying Fields urgently calling 
A & E”’ Mechanics. Graduates willing to take 
at Pare gn pair Bases paid up to $5000 a 

n Training prepares not only for immediate 

ment esser ‘national defense, but for a 

AN ation» “AFTER the war. Men 17 to 48, not 

t to draft, with high school or equivalent edu- 

n. a d. We train you —~ assist graduates in locating 

tions WRITE TODAY for complete information. 


LINCOLN AERONAUTICAL INSTITUTE 


645 Aircraft Building, _ ___Lincoin, Nebraska 


Train 
Now at 


for more 
posit 


nh us 


ions 





FOR HAND 


AuTomaATic RETOOTHE ma 


Makes New Profits 
a. New teeth easily made ready 
s, for filing in 50 seconds! Any 

size tooth from 4 to 16 

points. Simple to 

operate Just 
push the switch A 
perfect job. Write for 
more details. 
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GET RE ADY _TO SUPPLY this demand in 
your locality ou can build up @ complete mod- 
ern plant from a single achine at $190.00 
INVESTIGATE Now is the time to get ready 
Be prepared to make this extra profit. Write to- 
day for Catalog No. 70 and easy payment plan 


Concrete Equipment Company 
__519 Ottawa Ave. Holland, Michigan 
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Send for new FREE catalog of complete 
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ITH AN EVINRUDE, nearby lakes and 
streams become happy vacation spots, with endless 
opportunities for fishing, boating, recreation. Visit 
your Evinrude dealer ... his store is “headquarters” 
for outboard motors and boating needs, Many now 
offer excellent values in reconditioned 
motors, Consult your classified phone 
directory under “Outboard Motors”. 

1942 catalog free — address, 
EVINRUDE MOTORS, 4905 N. 
27th St., Milwaukee, Wisconsin. 


EVINRUD 


OUTBOARD 
MOTORS 


GET AWAY IN 
THE WILDS LIKE 
A REDSKIN! 


There are deep, dark waters and sunny 
pools that call you away in the woods, 
You can hunt and fish like an Indian 
brave. Camp in a world of your own. An 
Old Town craft is an Indian craft—made 
strong and balanced for safety. It’s a pass- 
port to pleasures away from the crowds, 
It will last you through years of hard use. 
FREE CATALOG shows all kinds of canoes for 
paddling, sailing or outboards. Also outboard boats, 
including big ail-wood family boats. Sailboats. Row- 


boats. Dinghies. Write today. Address Old Town 
Canoe Company, 815 Main Street, Old Town, Maine. 
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Bad medicine for big bombers 


NE WAY to spoil a bomber’s aim is to hang a 

curtain of steel over your ship and dare him to 
come down through it. To get that curtain of steel 
up there requires quick-firing, flexible guns. 


To the plant of the Westinghouse Electric Elevator 
Company the Navy, a few months ago, brought its 
plans for such a gun. And to Westinghouse was 
given the important job of building the mounts that 
would control the aiming of these batteries of quick- 


firing guns. 


Today, over that Westinghouse plant, there floats 
the Navy's “E” pennant —for excellence—testimony 
to the manner in which this Westinghouse plant did 
the job. How was this plant able to get into growing 
production of these mounts so quickly? The answer 
lies in a Westinghouse characteristic called ‘‘know 
-the ability to get things done in the best 
possible way. 


how’’- 


This Westinghouse ‘“‘know how” makes itself felt 
wherever Westinghouse craftsmen build things. 
Whether for the common defense or the general 
welfare, this “know how”’ is doing a job. The same 
skill and ingenuity that made so many splendid 
things for peacetime living are now being applied 
to many important war weapons, 


is 


“Know how” will work for you again 


We look forward to the day when we can give 
your home, your farm, or your factory the full 
benefit of Westinghouse “know how” again. To 
speed that day means just one thing to us: to pro- 
duce, in ever increasing quantities, the tools with 
which to get the victory job done. 





Westinghouse 


For the Common Defense 


Plastic Plane Parts 

Seadrome Lighting 
Equipment 

Blackout Plant Lighting 
Equipment 


Sterilamps 
Bomb Fuses 
Tank Equipment 
Military Radio 
Equipment 


For the General Welfare 
Switchboards 

Lamps 

Motors and Controls 


Air Conditioning 
Electric Refrigerators 
Electric Irons 

These lists mention only some of the 


many thousands 


Westinghouse Electric & Manufacturing Co., Pittsburgh, Pa. 


Copr. 1942, Westinghouse Electric & Manufacturing Co. 
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For this 70th Anniversary 
Issue, we asked “Boss” 
Kettering, as a leader in Amer- 
ican research, to examine the 
future opportunities in the 
fields of industry and science. 
And here is his answer: 


0 SHORTAGE OF PROBLEMS 


By CHARLES F. KETTERING* 


HENEVER anyone asks what effect 
W5 the war is going to have on engineer- 
ing progress, I think we should remind our- 
selves that it is going to have exactly the 
effect we permit it to have. The war-born 
shortages of critical materials and skilled 
labor are going to bring us face to face with 
new problems never dealt with before. If 
we permit these problems to discourage us, 
engineering progress will come slowly to a 
standstill. But if we attack them with the 
same vigor and determination that have 
characterized American engineers in the 
past, we are going to enter into an age of 
opportunity and development such as we 
never experienced before. 

We must understand that war can be ei- 
ther a green light or a red light to progress 
And which it becomes depends entirely on 
us. We set the signals. Some work must be 
stopped to get tne materials for war, but 
we don’t have te mentally stop our work 


and dig in for the duration. We must take 
advantage of the great impetus which these 
problems can give and move triumphantly 
toward greater mastery of the universe in 
which we live. 

The answer we make to this question is 
extremely important to the young men who 
are going to be running the industries of to- 
morrow. It is one of the most important 
questions we face today. We are building 
the future now; the opportunities and hopes 
of millions of young people are in our hands. 
What are we going to do about them? 

A great many people today are asking, 
“Has science ruined the world or is it sav- 
ing it?” 

You can get on both sides of a question 
like that. Not long ago I happened to at- 
tend a meeting at which the toastmaster 
was an economist. He said, “The scientists 
are dragging the world to chaos. No stable 
civilization can exist as long as inventors 
continue.” 

In the course of the meeting I’ had an op- 
portunity to reply to him. I told him 
that no one was forcing him to use any 


*Vice President of General Motors in Charge of Re- 
search. Inventor of the automobile self-starter. Chairman 
of the National Inventors Council, which sifts ideas 
offered to the Government for use in our war effort 
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of the things that science had produced. 
All he had to do was to decide when 
he should have liked for progress to 
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stop. Then it would be easy for him to 
go back to the optimum and live happily. 

Only a short while later I was thrown in 
contact with the same man when he was 
extremely ill. He had a 
streptococcus infection, 
and his doctor had told 
him that he did not have 
much chance to recover 
The sulphone compounds 
had just been discovered at this time, and I 
happened to know several doctors who had 
already acquired considerable experience in 
using them in the treatment of strep in- 
tections. 

I told him, “You can save yourself, but 
vo! will need the work of some scientists to 

p you do it.” 

‘Please do anything you can,” 
“I don’t care how much it costs.” 

Within a week he was cured. Now he 
has had a complete turn of heart, and I have 
not heard him say once since that time that 
he would like to stop scientific progress. It 
can't be stopped because we know so little. 

If we are going to be really hardheaded 


he said, 





“Progress isn't something that can be started or 
stopped by turning a spigot on or off.” 


ibout this business, we had better recognize 
the fact that progress isn't something that 
an be started or stopped by turning a 
spigot on or off. There is no standing still in 
nature. Either we move forward or we slip 
backward. Americans have always prided 
themselves on being a progressive people. 
Our inventors and engineers are the finest 
in the world. We need their services now. 
This is not the time to attempt to stop prog- 
ress. If we are going to win the war, and 
we most certainly are going to win it, we 
must have an “all-out” scientific contribu- 
tion. Now, more than ever before, we 
must keep our laboratories running and our 
inventive minds busy. 

We have two great problems. First, we 
must win the war. Second, we must have 
something to do after the war is won. Most 
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of us retain a very clear picture of what 
happened after the last war. We entered in- 
to a period of depression and prosperity and 
then depression once more, and we came out 
having excesses of men, 
money, and materials 
such as no country in the 
world had ever had be- 
fore. Our problem then 
was to find some profita- 
ble employment for our excesses. Today 
our problem is one of shortages, but eventu- 
ally we are going to have to face that 
problem of excesses again. 

I am perfectly willing as a representative 
of our so-called researchers and inventors 
to take full responsibility for that condition. 
The only way I can see that we could have 
excesses of men, money, and materials was 
not to have enough projects, and it is the 
duty of the researcher and inventor to de- 
velop new things so that we can have 
enough projects to provide employment 
and a decent standard of living for every- 
one. 

This is a mechanized war, and the new 
things that are going to come out of it will 
be simply amazing. In the automobile in- 
dustry alone, we are already changing many 
of our old ideas. When the war is over, we 
are going to have new fuels and materials 
such as we hardly dared even to dream 
about before. We are going to learn how to 
build vehicles for types of service that 
would wreck any ordinary car in less than 
an hour. 

The other day I was talking to a group of 
men who asked, “Why is it that the Army 
can't use the same kind of trucks we use in 
industry?” 

The simplest answer to that is the fact 
that industry’s trucks are made to run on 
highways, while the Army has to run theirs 
on everything but the highways. They can’t 
get the enemy to come down to the road, so 
they must be able to chase them through 
fields and over gullies. That is why we have 
four-wheel drives and six-wheel drives. It’s 
not a thing that we should complain about. 
For the boys who are doing the fighting, it’s 
a matter of giving them the best fighting 
equipment we know how to build. For those 
of us who are doing our job in industry, it’s 
an opportunity to obtain a lot of valuable 
experience in doing something which is go- 
ing to play an important part in our prog- 
ress in the future. 

If we are fighting a mechanized war, we 
might as well understand what it means. 
I would like to take the cellophane wrap- 
ping off of that word “mechanized” and see 
exactly where we fit into it. We have been 
in the automotive business so long that I 
sometimes think we forget what we are 
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doing. Automotive simply mcans self-mov- 
ing. The automobile is a power vehicle, and 
the automotive industry is a power indus- 
try. When we talk about mechanized war, 
we are talking about power war. 

The installed power of all the central sta- 
tions in the United States now amounts to 
about 40,000,000 horsepower. Grand Coulee 
Dam, which has been under construction for 


“I would like to take the cellophane wrapping 
off of that word ‘mechanized ’.” 


several years, contains enough materials to 
fill a double row of freight cars from New 
York to San Francisco and will develop 
1,500,000 horsepower when completed. That 
is a lot of horsepower in anybody's lan- 
guage, but it is less than one 
third of the monthly produc- 
tion of aircraft engines in the 
United States before the war 
broke out. We were produc- 
ing between 4,000,000 and 
4,500,000 horsepower every 





thirty days. 

There are now about 32,- 
000,000 vehicles on the Amer- 
ican highways. If we rate 
each of these at 50 horsepow- 
er, which is considerably less 











than the advertised value, we 
will find that there are 1,600,- 
000,000 horsepower installed 
in automotive transportation 
alone. Now our 40,000,000 
horsepower doesn’t look so 
terribly big any more, and 
the 1,500,000 horsepower at Grand Coulee 
is hardly worth mentioning. 

In other words, the automotive industry 
is the greatest power-producing industry in 
the world. 

There is still a lot of room for improve- 
ment, however. The automobile is very in- 
efficient in the use of fuels. Except in the 
case of the Diesel, we rarely get more than 
a ten-percent thermal efficiency from the 
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engines and fuels we now have, and we 
cannot continue that sort of wastefulness 
forever. The reason I say it cannot continue 
is not that we are likely to run out of fuels, 
but that some bright young fellow is going 
to come along with an idea which will com- 
pletely revolutionize the gasoline engine. 
That is one of the things that are going to 
come out of this war. 

In the last World War, the best gasoline 
we had was 50 octane. With this gasoline 
we were able to run the Liberty engine, 
which was almost the same size as the mod- 
ern Allison engine, at about 450 horsepower. 
Now we have 100-octane gasoline and are 
able to develop 1,200 horsepower or better 
from the Allison engine. The only thing that 
prevented our building an Allison engine in 
1916 was the fact that we didn’t have gaso- 
line good enough to run it. 

Today we need all of our 100-octane gaso- 
line for aircraft fuel. For commercial en- 
gines, we are going to have to go back to 
lower-octane fuels than the 70 to 80-octane 
gasoline we were using when the war start- 
ed. We are going to have to learn what we 
must do to run our engines on these poorer 
fuels, and when the war is over and we have 
all the 100-octane gasoline we need, we are 
really going to go to town. By that time, 
we will have learned so much that we will 
have engines built to use the large quanti- 
ties of 100-octane fuels released from war- 
time use. The efficiency of all engines will 
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“If someone had opened a travel office thirty-eight years ago 
and tried to sell tickets for an airplane flight across the ocean, 
he would probably have been considered crazy.” 


be much higher than today, which will re- 
sult in more miles per gallon. 

That may sound like a very rash predic- 
tion, but it is altogether possible. If some- 
one had opened a travel office thirty-eight 
years ago and tried to sell tickets for an air- 
plane flight across the ocean, he would 
probably have been considered crazy. It 
was only thirty-eight years ago that the 
flight was (Continued on page 220) 


first 
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Dr. Coolidge, who reviews 
the strides of the physical 
sciences since 1872, works on 


a problem in his laboratory 


Flaypshieal CHEME 


By Dr. William D. Coolidge* 


As told to James Stokley 


RULY, the 70 years of PoruLAR SCIENC! 
MONTHLY 
in physical 

have undergone a complete change 

feeling of completion, except for 
which prevailed then, we have 
realize that beyond what we know at pres- 
vast region of knowledge, 
never shall reach 


momentous ones 
concepts 
From a 
details, 


have been 


science, tor our 


come to 


ent there is a 

whose limits we 
years ago the then new electro- 
light a subject of 
much discussion. In 1864 the English physi- 
cist, James Clerk-Maxwell, had come to the 
idea that light is a wave motion, impelled by 
electric and magnetic forces. One conclusion 
i vibrating electri 


Seventy 


magnetic theory of was 


from his theory was that 


*Vice President and Director of Research. General 
Electric Co. Inventor of ductile tungsten 


tungsten filament Imp ind 


drawn 
mproved X-ray tube 


charge would set up electromagnetic waves 
and that these would behave in a manner 
similar to light, traveling through space at 
the same speed of 186,000 miles per second 

Maxwell died in 1879, but in 1887, in Ger- 
many, Heinrich Hertz demonstrated these 
waves experimentally. A high-voltage elec- 
tric spark from an induction coil was made 
to jump between two balls. To each ball was 
connected a metal plate. Many feet away 
Hertz placed another and shorter gap, with 
similar plates, but not connected to any in- 
duction coil. Yet when the big spark jumped 
across the first gap, tiny sparks appeared at 
the second. Further experiments demon- 
strated that this was a result of the waves 
Maxwell had foreseen, carrying energy 
across space, and that they could be sub- 
jected to the same effects of refraction, re- 
flection nd interference as Continued 
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POPULAR SCIENCE Introduced a New Type of Journalism 


DWARD LIVINGSTON YOUMANS published the first issue of PopULAR SCIENCE MONTHLY in May, 
1872, only seven years after the end of the Civil War. Youmans founded a new type of journalism. 
POPULAR SCIENCE MONTHLY was the first magazine in the world to report in popular terms the news 
of laboratory and workshop — the discoveries of those scientists and engineers who have made America 
a great and powerful nation. 


Perhaps you never have thought of PoPULAR SCIENCE as being old. Actually, there are only eight other 
magazines of general circulation that are older than ours. The reason that POPULAR SCIENCE seems 
always young is because it is youthful in spirit. The secret of its success is that spirit. We are Seventy 
Years old because we have always kept young 


During its first Seventy Years the magazine participated in the industrial revolution . . . reported the 
automobile and the airplane as they remolded the transportation and the habits of our people... re- 
ported the growth of the movies, radio, and television reported the discoveries of research labora- 
tories and their development into those many practical applications that combat diseases, produce 
modern machines, and provide new and finer materials for construction and manufacture, POPULAR 
SCIENCE has become the News-Picture Magazine of Scientific and Industrial Achievement. 


Old and yellowed as are the pages of the 1872 issues, there is today something compelling about them 


all. The first number contained 128 pages, all solid type except for a frontispiece of Samuel Finley 
Breese Morse and ten small illustrations in line. The lead article was by Herbert Spencer, England's 
great writer on scientific subjects. 


POPULAR SCIENCE was then a fifty-cent magazine — and its circulation was 12,000. Today, through the 
magic of modern production and editorial resourcefulness, POPULAR SCIENCE gives its readers vastly 
greater coverage of science, invention, and mechanics, with several hundred illustrations in every issue. 
And the circulation today is at its all-time high — more than 700,000. 


POPULAR SCIENCE today is reporting how the scientific and mechanical resources of the country are 
being mobilized to win this war. It is doing its job in the manner of Youmans, but with the matchless 
facilities of 1942. And as we go on to the new world — the post-war world of peace and reconstruc- 
tion — Science will have other and infinitely bigger tasks. POPULAR SCIENCE will report in text and 
pictures, with thoroughness and accuracy, the story of Science for the next Seventy Years. 


These 70 Years Have Given Us: 
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BELL'S FIRST TELEPHONE, reproduced 
in the model at left, is a far cry from 
the modern instrument below, with 
which one can talk over either of two 
outgoing lines or with three other per- 
sons on an interoffice phone system 


light waves. Indeed, they were 
the same as light waves, except 
for their greater length 

At first, it was supposed that 
these Hertzian waves, again re- 
sembling light, would not be able 
to bend around the curvature of 
the earth. Despite this, it became 
evident that they might have 
some application for the trans- 
mission of energy across space. 
The first practical demons-ration 
came in 1896 when Guglielmo 
Marconi, in Italy, used them for 
wireless communication. When, 
in 1901, he transmitted signals 
across the Atlantic, it seemed as 
if the earth’s curvature had no 
effect. However, it proved that an 
ionized region of the atmosphere, 
at an altitude of 50-150 miles 
the Kennelly-Heaviside layer 
reflects and refracts the waves 
down again. This was the begin- 
ning of radio communication, and 
all its modern developments 

In the meantime, important ad- 
vances were being made in an- 
other field. The similarity of be- 
havior between the radio waves 


SWITCHBOARDS hove grown in size 
and complexity with the sixty-seven years 
of telephone development. The modern 
central office shown at left uses ‘‘cross- 
bar" switches that barely move with calls 
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produced by electrical oscillations and light 
waves made it seem probable that the latter 
were caused by some similar oscillations on 
an atomic scale. Pieter Zeeman, in Holland, 
found in 1897 that when a beam of light 
passed through a strong magnetic field, the 
lines which appeared in the spectrum were 
doubled. Further, it appeared that the two 
paris of different wave length, into which 
the light was split, were polarized in differ- 
ent ways, depending on the relative positions 
of the beam and the magnetic field. 

Shortly afterwards Zeeman's fellow-coun- 
tryman, Hendrik A. Lorentz, showed the 
world how this could be explained only on 
the basis of the vibration of electric charges 
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as the origin of the light waves. And further, 
he concluded, much to the surprise of the 
scientific world, that the vibrating particles 
must have a ratio of their charge to their 
mass some 2,000 times as much as the ratio 
for a hydrogen ion, which had held the 
record. 

This ratio of charge to mass, known as 
e/m, is an important one. Michael Faraday 
had come across it in his pioneer experi- 





FIRST ELECTRIC LAMP was a 
sensation when Edison produced 
it in 1878. The newspaper clip- 
ping, from the New York Herald, 
announces the first public ex- 
hibition of the marvel in 1879 


ELECTRIC POWER industry 
was born on September 4, 1882, 
with the opening of the first 
Edison lighting station in New 
York. The dynamo room is shown 
in the contemporary drawing at 
the left. At the begianing, it 
supplied power to 14,000 lamps 
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measured the curvature of these 
rays by a magnetic field the 
strength of which was accurate- 
ly known. These _ researches 
made it clear that the rays were 
streams of negatively charged 
particles, with e/m equal to 
nearly 2,000 times that of hydro- 
gen. Since the particles were 
the same, no matter what gas 
was in the tube or of what ma- 
terial the cathode was made, 
Thomson announced that these 
“corpuscles,” as he called them, 
were present in all matter. And 
now we call them “electrons.” 
Though the ratio of e/m could 
be measured, this did not give 
the actual value of e - the 
charge on the electron. C. T. R. 
Wilson, Thomson's colleague, 
found a method of doing this 
with minute drops of fog which 
condense on negative particles. 
Using it, Thomson himself in 
1900 made one of the first good 
determinations. With many in- 
genious refinements and with 
skillful technique, R. A. Mil- 








hkan, then at the University of 
Chicago, made a much more ac- 








RADIO. Marconi's first ‘Wireless’ 


ments on the decomposition of solutions of 
salts in water by the passage of current. He 
observed that the deposition of one gram 
of hydrogen at the negative electrode of a 
cell always requires the same total amount 


of electric charges. Assuming that each 
ttom deposited at the electrode carries one 
nit of positive electricity, it was thus possi- 
le to determine the actual magnitude of 
iis unit charge. 

Sir William Crookes and others had been 
vigorously studying interesting things that 
happened in an evacuated glass bulb when a 
high voltage is passed through. From one 
of the electrodes, the cathode, there came 
which could be bent by a magnet. 
They could make many substances glow 
while sealed in the tube; they could be 
focused on a thin metal plate and heat it to 
glowing, and through this effect could even 
turn a tiny windmill. 

The direction they were bent by a magnet 
showed that these rays had a negative 
charge. At the Cavendish Laboratory, Cam- 
bridge University, J. J. Thomson, in 1897, 


rays, 


transmitter and 
marked the beginning of a new era in communication. The later 
development of radiotelephony brought into being the vast ra- 
dio broadcasting and manufacturing industries we know today 


curate determination in 1910. 
Still further refinements made 
since then have led to extremely 
accurate determinations of the 
magnitude of this charge. This 
value is identical (but negative 
instead of positive) with that of 
the charge carried by a hydro- 
gen ion in electrolysis. From this, and from 
a knowledge of e/m for the negatively 
charged corpuscles in a discharge tube, it is 
possible to calculate m, the mass of the 
electron. The value thus deduced is about 
1/2,000th that of a hydrogen atom. 
Not only did these streaming electrons 
prove of tremendous theoretical importance 
they had practical value as well. When 
their nature was understood, they could be 
focused into a sharp beam and used as a 
weightless pointer for scientific instruments, 
as in the cathode-ray oscillograph tube. 
This in turn, developed into the kinescope 
tube for viewing television pictures. And 
among the most recent achievements of 
electron optics, as this science of handling 
electrons is called, is the electron micro- 
scope, which has extended many times the 
ability of man to observe minute detail. 
Another electron development takes us 
back to the Menlo Park Laboratory of 
Thomas A. Edison, where, in 1883, he was 
developing his electric lamp. In one experi- 
mental lamp he sealed a small plate, con- 


receiver 
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nected to the outside, in addition to the car- 
bon filament which made the light. He found 
that when a galvanometer was connected 
between the wire from the plate and the 
positive side of the filament, a small current 
was detected. But, when the connection was 
made to the negative side, there was no cur- 
rent. After electrons were discovered, it be- 
came evident that they were responsible 
they were emitted from the hot filament 
and, with their negative charges, carried the 
electric current across the space inside the 
lamp 

In the hands of J. A. Fleming, and later of 
Lee De Forest, this became the useful 
vacuum tube, such as is employed in our 
radio receivers. O. W. Richardson, a pupil 
of J. J. Thomson's, who later came to Prince- 
ton University, was able to work out the 
theory of this electron emission. It was 
further extended by the work in this labora- 
tory of Dr. Irving Langmuir, who so im- 
proved the tubes as to make possible their 
use with high power output for radio trans- 
mission. 

When an electron is torn from a neutral 
atom, something with a positive charge is 
left behind, and this something was also re- 
vealed by Thomson's work. If there is a 
hole, or “canal,” in the cathode from which 
the electrons are streaming towards the 
positively charged electrode or anode, these 


canal rays will go in the opposite direction, 
and hence they are known as positive rays. 
In the early 1920's, F. W. Aston, at Cam- 


ELECTRON TUBES, first made laboriously by hand, 
are now manufactured in large quantities at low 
cost, and in an ever-increasing variety of types for 
special uses. At the right, a worker is assembling a 
cathode-ray oscillograph tube of the kinescope 
type used in television, an outgrowth of radio that 
promises to create still another mammoth industry 
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bridge, and later other experimenters, uti- 
lized these positive rays for very precise 
determination of the weights of atoms by 
means of an instrument called the mass 
spectrograph. First the positive ions are all 
set moving at the same speed so that their 
energy is proportional to the mass. When 
shot through a magnetic field, the lighter 
ones, with less energy, are deflected more 
than the heavy ions. In this way atoms that 
differ by only a millionth of a unit of mass 
can be distinctly sorted out. 

One result of this work was the discovery 
that most of the chemical elements are 
actually composed of two or more types of 
atoms, which differ only in mass and are 
known as isotopes. For instance, chlorine, 
which according to chemists has an atomic 
mass of 35.46, is really constituted of two 
isotopes, one of mass 35 and the other of 
mass 37. 

Of the 88 elements which occur naturally, 
about 280 isotopes are known, an average of 
about three for each element. Particularly 
important is “heavy hydrogen,” discovered 
at Columbia University by H. C. Urey. It 
is made up of atoms twice as heavy, with 
mass 2, as ordinary hydrogen. In 5,000 parts 
of ordinary hydro- (Continued on page 198 
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Dr. Encar D. Tittver, REesearcr | @\FTER COLLEGE, TILLVER BECAME AN 
DIRECTOR FOR THE AMERICAN OPTICAL | ASTRONOMICAL OBSERVER AT THE NAVAL 
Co., STARTED HIS CAREER IN A HOME OBSERVATORY. WHILE WORKING THERE, HE 
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THE CAREER OF 
DR. EDGAR D. TILLYER 
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BEGINNING IN 1906, DR TILLYER WORKED ON AN AUTOMATIC HEAT SCREEN FOR MOTION- 
A LENS WHICH COULD BE CORRECTED FOR PICTURE PROJECTORS IS ANOTHER 
MARGINAL ASTIGMATIC AND FOCAL ERROR, IMPORTANT TILLYER INVENTION. THE SCREEN 
AND MADE AT A MODERATE PRICE. AFTER PREVENTS THE FILM FROM BEING BURNED 
18 YEARS HE SUCCEEDED IN 1924 WHEN THE PROJECTOR IS STOPPED 
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Both Army AND Navy 
FLYERS WEAR GOGGLES 
WITH DEEP CURVE 
LENSES INVENTED BY | 
Dr. TILLYER. THEY ARE | 
SAID TO ELIMINATE | 
HEADACHE AND 
IMPROVE VISION 
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ALTHOUGH Dr. TiLLVER SPENDS 
A FULL DAY IN HIS LABORATORY, 
HE STILL FINDS TIME FOR 
AMATEUR PHOTOGRAPHY, A 
FAST GAME OF BADMINTON, OR 
A BACK-COUNTRY FISHING TRIP 




















A ground crew, above, load- 
ing one of England's giant new 
four engine Stirling bombers 
with its eight tons of bombs 


Right, the ship takes off on 
a mission. Its full-load range 
permits forays deep into the 
heart of Continental Europe 





RISTLING with guns and capable of the British to carry on relentless and re- 
B carrying eight tons of bombs for long- peated attacks deep in enemy territory over 
range attacks, one of Britain's giant new Europe. Even the twin tail wheels retract 
four-engine Stirling bombers is shown above _ into the ship in flight. In the lower picture, 
being loaded by ground personnel in prep- one of the Stirlings is shown taking off from 
aration for a mission. Nicknamed “flying an English airdrome, revealing the machine- 
freight trains,’ the bombers have enabled gun nest in its tail. 


Filter's Crooked Pores 
Increase Its Efficiency 


DESCRIBED as halfway between 
glass and porcelain, conical-shaped 
filters whose minute openings wan- 
der irregularly instead of passing 
straight through the material, and 
thus give the maximum amount of 
filtration, are now available. Fitting 
60-degree funnels, the filters are held 
in place with rubber gaskets 
stretched around the rim. Precipi- 
tates and extractions caught by the 
filters may be dried, ignited, and 
weighed without removal from the 
This easily cleaned filter for laboratory workers is cone, Which is readily cleaned by 
perforated with wavy channels, like the white lines in washing, pickling in acid, and ignit- 
the sketch at right, to improve its filtering ability ing. They come in three grades 
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Human flies, swinging dizzily from bo- 
suns’ chairs (arrow) and a sliding plat- 
form at far end, wash the dam's face 


Coulee Dam Marks Time 
As Workers Clean It, 
Install Light Plant 


AITING for aluminum-plant 
construction to catch up 


with its mighty power, Grand 
Coulee Dam on the Columbia 
River, Washington, has removed 
one of the major bottlenecks of 
airplane production. Last year, its 
electrical output could have pro- 
duced enough of the metal for 500 
four-engine bombers or 2,800 
fighter planes. Now a second 108,- 
000-kilowatt generator has been 
installed, and a third is scheduled 
to be in place about the time this 
is printed—-supplying a total 
amount of power sufficient for a 
city the size of Pittsburgh, Pa. 
Odd jobs about the gigantic struc- 
ture have included “washing its 
face’’ to remove blemishes from 
the dam, and installation of a 
huge storage-battery plant to pro- 
vide the power house with emer- 
gency lighting. 
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Two of the 108,000-kilowatt hydroelectric generators, largest 


ever built, are already installed, and a third will soon be 
ready to help deliver power to war industries of the Northwest 


Power may fail even at Grand Coulee, so this array of storage 
batteries stands by to furnish current for emergency lighting 





ARMY AIR CORPS BUILDS 


400-MILE-AN-HOUN 
WIND TUNNEL 


Wright Field, Dayton, Ohio. The glistening aluminum-painted exterior 
of the tunnel reflects heat thet would vary air temperature and density 


PSIDE down, in a 

building with win- 

dows that never open, 
hangs a super-streamline 
model of a future Ameri- 
can fighting plane. From a 
20-foot orifice in a giant 
cone, an air blast roars 
past it at 400 miles an hour 
and with 25 times the force 
of what the Weather Bu- 
reau calls a_ hurricane 
Straining at three pylons 
that hold it, the teetering 
craft records its own be- 
havior on a moving chart 
in an overlooking control 
room. The time is after 
midnight, and the scene is 
the Army Air Corps’ new 
$2,500,000 wind tunnel at 
Wright Field, Dayton, Ohio. 

Believed unsurpassed, 
this flight laboratory will 
play a fundamental role in 
maintaining American air 
supremacy. For behind the 
constantly accelerating 
speed and performance of 
British Spitfires, German 
Messerschmitts, and U. S. 
warplanes stands the dead- 
ly rivalry of wartime re- 
search teams working at 
top speed. 

What is the best shape 
for an airplane wing? A 
fuselage? Where can air 
drag be eliminated? Will a 
plane be stable, and ma- 
neuverable? How much 
load can it carry, in men, 
fuel, armor, guns, and 
bombs? In short, how can 
the enemy's latest model 
be outclassed? Engineers 
cannot figure it all out on 
paper. Questions must be 
answered in the wind tun- 
nel, where flying condi- 
tions are reproduced, and 
sensitive balances register 
unpredictable forces such 
as lift and drag acting on 
a proposed design. 

By keeping the model 
stationary, and blowing 
air past it, results almost 
identical with actual fly- 
ing are obtained. The 
Wright Field wind tunnel 
permits experiments with 
good-sized plane models up 
to 15 feet in span, full- 
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scale fuselages, engines and _ propellers 
mounted on nacelles, and airplane wings. 

3iggest of its kind ever built, the 40,- 
000-horsepower alternating-current induc- 
tion métor that turns the propelling fans can 
go into action only after advance notice to 
the power company so that, if necessary, 
current may be tapped from other cities as 
far away as Cleveland. Through a 16-inch 
shaft resembling the propeller shaft of an 
ocean vessel, the giant motor spins a pair of 
40-foot fans, both in the same direction 
Their hubs fit into metal fairing, shaped 
oddly like a dirigible, at the center of the 
tunnel. 

Nothing iike these fans had ever been 
built, so the propeller laboratory at Wright 
Field tackled the job. Under the direction of 
Major Edward M. Robbins, chief of the en- 
gineering shops, a crew of 36 carpenters and 
pattern makers fashioned the wooden 
blades—-sixteen for each fan, and eight 


spares. 


To make one of the |,500-pound fan blades, 42 
layers of spruce (right) are glued together in 
a jig press (left) at 2,000,000 pounds pressure 


A complete with attaching parts 
weighs 1,500 pounds. To make each one, 42 
layers of prime Washington spruce were cut, 
assembled, and joined with casein glue in a 
special jig press to form a solid laminated 
block. Pneumatic spoke shaves of Wright 
Field design cut off rough corners and shaved 
the blocks to a size over which master 
templates could be fitted. Riding on its ribs, 
a rotary saw cut vertically into each blade, 
marking the depth still to be removed. Shape 
was attained with spoke shaves, hand planes, 
and sandpaper. As the last step, a block at 
the base was shaped for attachment to the 
rim of the metal hub. How securely a blade 
needs to be anchored may be gathered from 
the fact that, at full speed, centrifugal force 
tends to tear it loose with an outward pull 
approaching 394,000 pounds, comparable 
with the maximum tractive effort of a pow- 
erful locomotive. 

So that the high-speed air stream will 
make the 616-foot circuit of the wind tun- 


blade 


With a pneumatic spoke shave developed at Wright 
Field, rough corners are cut off and the block is 
shaved down so master templates will fit over it 


Sandpapered and finished with aluminum paint, 
blades resemble airplane wings. Final step is 
to shape base blocks and attach anchor parts 


Riding the ribs of the master template, a ro- 
tary saw cuts vertical marks at one-foot in- 
tervals to guide workmen in finishing the blade 
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nel with the least possible resistance, up- 
right curved vanes guide it around each of 
the four corners. For the same reason, se« 
tions of the tunnel have been joined by 
welding instead of riveting and the joints 
sanded to perfect smoothness 
before the strikes 
“pre-rotation vanes” start it 
This eases the shock with 
boost it on its way 
stream, 


Just recirculated air 
the fans, fixed 
gently whirling 
which the fan 
Other vanes straighten out the air 
removing the “twist 

Both the diameter of the tunnel and the 
wind stream vary along its 
a comparatively modest gale 
large section where the propellers 
becomes nearly a seven-mile-a-min- 


blades 


speed of its 
length. Thus 
in the 
operate 


ute jet as it spurts from the constricted noz- 


zle in the test building and leaps a gap to 
the opposite outlet 

By tending to carry along the surround- 
ing air, the passing stream has the curious 
effect of lowering the air pressure in the test 
chamber itself to about two pounds per 
square inch less than the outer atmosphere 
Hence, the windows that admit daylight are 
tightly against inward air leakage 


sealed 





Persons enter and leave through an air lock. 
Hand valves permit passage through the 
lock's two outward-opening doors; without 
them, it would require a pull of several thou- 
sand pounds to break the suction 

When a test is to be made, a rising stage 
aids in suspending a plane model from three 
“load members” in the gap between nozzle 
and outlet. The model is mounted upside 
down, simply because balances in the scale 
house overhead happen to read lifting force 
in a downward direction. A right-side-up or 
inverted position makes no difference as far 
as behavior is concerned 

Operated from the control 
mechanism of the mounting turns the plane 
at any desired angle to the air stream, sim- 
ulating an airplane following a fixed course 
through wind from various directions. The 
telescoping load members enable the 
tilt of the plane to be varied. 

As the model reacts to the blast, connect- 
ing members actuate the scales that register 
lift and other factors. A mechanical brain 
called an integrator combines related forces 
acting on the plane. For instance, if its nose 
tends to dive and its tail to rise, these ac- 


room, the 


also 


To help the racing air take the turns in the tunnel with 
least possible resistance, curved upright vanes are set 
at corners, as shown in the cut-away drawing at the right 





CURVED VANES 

GUIDE AIR STREAM 

AROUND EACH 
CORNER 








tions give a single reading, which an en- 
gineer calls the “pitch moment.” 

During the months and years to come, 
this procedure will take place innumerable 
times. To date, tests in smaller tunnels have 
yielded the famous N.A.C.A. engine cowling, 
wings that carry more load or require less 
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horsepower at high speed, better location of 
engine nacelles in multi-motored planes, and 
reduced skin friction for greater speed. 
Equally important discoveries may be ex- 
pected at Wright Field. No doubt the first 
announcement will be their devastating 
use in actual combat with our enemies. 
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GLAND STUDIES 
SHOW 


Why We Behave 
As We Do 


between a win 


rence \ 
horse? Are 


HAT is diff 
WW ning and a k 
lions really “lion-hearted” and hares “hare- 
brained What prospect is there of a fu- 
ture race of mental or physical supermen? 

By collecting the glands and vital organs 
of 3,734 men and expeditions 
totaling 100,000 miles, Dr. George Crile, 
noted surgeon of Cleveland, Ohio, and his 
collaborator, Dr. D. P. Quiring, have found 
answers to questions like these. Under Afri- 
can sun and northern lights of the subarctic, 
Dr. Crile and his weighed the 
body, brain, thyroid gland, adrenal glands, 
and heart sperinren, with instru- 
ments analytical balance 
to a Chatillon scale on which the largest 
trophies of the hunt were placed in sections 
He was looking for any relation 


il’s traits 


sing race 


animals, in 


associates 


of each 
rang.ng trom an 


possil le 
between an anim 
and the 

When 


were 


size of these organs 
all the observations 
down for compari- 
son, long-mysterious 
of the animal kingdom fairly 
the thicket of 
In the Mu- 
if In igence, Power 
ind Personality, at Cleveland 
mounted animals and lifelike 
models of their organs now 
illustrate striking conclu- 
sions of the fact-finding quest 

Its thyroid gland governs 
in animal's sustained energy, 
the findings show. This gland, 


set 


whys 


sprang trom 


tabulated figures 
tell 


u 
l 
it 


With model and dissecting tools, 
Dr. Daniel P. Quiring, associate 
of Dr. George Crile in his study 
of the glands and vital organs of 
animals, shows how the heart of a 
manatee was explored for new data 
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coéperating with the brain, 
provides the constant heat in 
muscles and tissues that 
maintains the body of an arc- 
tic whale at 98.6 degrees 
the temperature characteris- 
tic of warm-blooded animals. 
It supplies the tireless, long- 
running energy of 
the timber wolf and the rest 
of the dog family. Likewise, 
it enables a frightened deer 
r antelope to outrun a pur- 
suer of endurance. In 
these animals, the thyroid 
gland nearly equals or ex- 
ceeds the adrenal glands in 
weight. 

Adrenal glands, in con- 
trast, release a short burst of 
emergency or “crisis” energy. They ener 
gize the blitzkrieg attack of the cat family, 
and the dash to safety of squirrels and rab- 
bits. They also provide emergency power 
for an elephant to extricate itself from a 
bog, or ascend a slippery bank. Among 
these animals, the adrenals considerably 
outweigh the thyroids. 

Here is an illuminating explanation—the 
relative size of thyroid and adrenal glands 
for the varied behavior of different animals. 
“Are you a man or a mouse?” takes on new 
meaning. Adapted to their insecure life, 
mice possess adrenal glands nine times the 
size of their thyroid glands, making them 
the most highly adrenalized animals known. 
At the other extreme, predominance of the 
thyroid gland reaches its highest develop- 
ment, 2'» times the size of the adrenals, in 


distance 
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ALLIGATOR AND LION. Closely matched in weight—but what a difference between the sluggishness 
of the swamp dweller and the fulminating energy of the king of beasts! Their glands and vital organs 
below, tell the story. The highly developed nerve network of the lion's coeliac complex is seen intercon 
nected with the large adrenal glands for producing explosive bursts of energy, as in leaping on its prey 
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AFRICAN ELEPHANT. Huge bulk with limited surface makes keeping this animal cool a problem. Small 


thyroid gland keeps down heat production; large adrenals supply emergency power. Collected in 
equatorial Africa, this elephant weighed 14,640 pounds. Brain weight, 12/2 pounds; heart, 57/2 pounds 


man. Master of all other animals, he faces 
danger only from his own kind. 

Compare, as one museum exhibit does, an 
illigator and a lion closely matched in 
weight. Both are carnivorous animals, but 
the likeness ends there. Their glands tell a 
story as plainly as the plans for a tractor 
engine and an airplane motor. Cold-blooded, 
the low-powered reptile has only a small 
thyroid gland; protected by armor, it has 
even smaller adrenals. (Weights shown in 
photos are marked in grams and kilograms; 
a gram equals about 1/28 of an ounce, and a 
kilogram, 2.2 pounds.) The weight of its 
half-ounce brain just about equals that of a 
hare. For the hare, this is a creditable size; 
less can be said for the 450-pound alligator, 
just 100 times as big 

Note the much larger glands of the 430- 
pound king of beasts—-especially the adre- 
nals, and their associated network of nerve 
fibers and centers called the coeliac complex. 
In no other animal, nor in man, is this nerve 
hook-up so highly developed. To release the 
most fulminating animal power known, 
crisis energy from the adrenal-coeliac sys- 
tem galvanizes millions of brain cells, pours 
sugar from the liver into the blood stream, 
and slams heart and lungs into high gear. 
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More like an explosion than a physical per- 
formance, the lion’s incredibly high and 
long leap upon its prey is now understood 
for the first time. 

Four times the size of a lion’s heart is 
that of a thoroughbred horse. Organs of 
Equipoise, famous Kentucky stallion, fur- 
nish a blueprint of a great race horse. One 
of the swiftest animals known, he was 
geared for a short dash to exhaustion. His 
adrenal glands were more than a third 
larger than his thyroid. 

A draft horse, built for pulling loads, does 
not require nor possess the adrenal-gland 
dominance of an Equipoise. By a small mar- 
gin, the thyroid gland predominates in a 
typical Percheron. 

But consider the case of Brown Eyes, a 
promising thoroughbred of as distinguished 
a line, and as carefully trained, as Equipoise. 
To the dismay of her owner, she developed 
a temperament so excitable that she could 
not even be started in a race. The mystery 
was solved when she proved to have ab- 
normally large adrenal glands, the biggest 
of 231 horses examined by Dr. Crile. 

There is an interesting coincidence, if not 
more, in one of the human records of the 
museum collection. A 25-year-old gangster 
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NEW CLEWS TO THE PAST? Man's thyroid, horse's adrenals, gain ascendancy with age. Since indi- 
viduals retrace evolution of species, gland-development curves suggest that man's remote ancestor was 
a highly adrenalized tropical animal, while the horse is descended from a creature in a cold climate 


WHALE AND HORSE. Large brain, thyroid, and heart, needed to maintain body heat in icy seas, tes- 
tify to the arctic habitat of the whale. By contrast, Equipoise, famous Kentucky race horse, has larger 
adrenals than thyroid. Of all animals of its size, a thoroughbred horse is the most ‘‘lion-hearted 
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was convicted of murder. He had been as 
incorrigible in home and school as was 
Brown Eyes in her training. Similarly, the 
gangster’s adrenal glands were found to be 
twice as large as those of a normal human 
being. By this standard, he was more of a 
wild animal than a man. 

That both men and horses pass through 
“dual personalities” in the course of their 
lives came to light when specimens of vari- 
ous ages were compared. Before and for a 
few years after birth, the adrenal glands 
of a normal child predominate over its 
thyroid gland. Later, the thyroid overtakes 
and passes the adrenals. In the case of a 
thoroughbred horse, just 
the opposite occurs—first 
the thyroid, and then the 
adrenals, predominate. 

Is this a new clew for 
scientific delvers into the 
past? Since it has long 
been recognized that the 
early development of an 
individual retraces all 
the history of its evolu- 
tion, the evidence points 
to a_ thyroid-dominant 
ancestor of the horse, 
indicating its origin in a 
cold climate. Converse- 
ly, it suggests man's re- 
mote ancestor as a high- 
ly adrenalized animal of 
tropical habitat. By other 
reasoning, evolutionists 
link early man to some 
animal like the _ tree- 
dwelling lemur. An Af- 
rican lemur collected by 
Dr. Crile, with adrenal 
giands eight times as 
large as its thyroid gland, 
might seem to afford 
some support to this interesting hypothesis 

How does man’s brain compare with an 
animal's? It's nowhere near the largest, the 
18-pound brain of a great whale. Nor does 
it rank highest in proportion to body weight. 
A song sparrow’'s brain represents more 
than five percent of its total weight; a 
mouse’s brain, about three and a half per- 
cent; and a man's brain, only two and a 
half percent. But there remains an all- 
important distinction. 

In all animals from insects to mammals 
except man and the higher apes—brain size 
corresponds exactly to need for heat, for 
power to circulate the blood, and for other 
vital functions that science lumps together 
under the name of busal metabolism. This 
has even been reduced to a formula by Dr. 
Crile and Dr. Quiring-—it takes just one 
gram of brain to stimulate the production 
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Nitrogen compounds in protoplasm put a 
limit on the further development of the 
brain and glands in man. At higher body 
temperatures, these would blow up like 
nitro explosives, causing a heot stroke 


of 12,115 small calories of heat or equiva- 
lent energy in 24 hours. By this rule, a 
man’s “animal requirements” would be 
nicely taken care of by a brain of less than 
five ounces. Actually an average human 
brain weighs about 3', pounds. To a large 
extent, the big difference corresponds to 
man's unique ability to think. 

Will nature evolve a “superman,” by fur- 
ther development of the human brain and 
its thyroid and adrenal teammates? Ap- 
parently the limit has already been reached, 
or closely approached. With other animals, 
man shares the danger of heat stroke—a 
phenomenon akin to sunstroke. Protoplasm 
of his cells, especially 
those in his brain, con- 
tains sensitive com- 
pounds of nitrogen. At 
normal body tempera- 
tures they break down 
constantly and harm- 
lessly, releasing heat and 
power. But if an animal 
cannot eliminate surplus 
heat, its body tempera- 
ture rises to a _ point 
where the nitrogen com- 
pounds, like nitro explo- 
sives, literally blow up. 
For human beings, the 
safety limit is 108 de- 
grees. A fraction of a 
degree more, and the 
symptoms of heat stroke 
occur—mental confu- 
sion, stupor, and coma 
or death. This sets the 
ceiling for the energy- 
controlling organs on 
which intelligence and 
power depend. 

Other speed limits are 
apparent in “energy 
diseases” peculiar to civilized man. Most 
of us have heard of mental disorders, high 
blood pressure, and heart disease, caused 
by overactivity of one gland or another; and 
of remarkable cures effected by partially or 
wholly removing the troublesome gland. 
One of the first practical applications of Dr. 
Crile’s work has been a fuller understand- 
ing of the principles underlying these deli- 
cate operations. Better yet, the new knowl- 
edge makes it possible to detect tendencies 
toward gland disorders in adults and chil- 
dren in time to take preventive measures. 

Far from considering his studies com- 
pleted, Dr. Crile regards them as only fairly 
begun. But the monumental array of in- 
formation so far available suggests by- 
paths to which a goodly number of research 
experts may well devote their life work. 
ALDEN P. ARMAGNAC. 
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HOMEMADE PLANE DETECTOR 


“Ear” for Civilian Defense Cos 


£7 v 
O PROVIDE civilian-de- 
| tens volunteers with a 
cheap and _ easy-to-build 
airplane detector, Dr. Donald 
A. Wilbur and Rodney F. Si- 
mons of the Department of 
Physics of Rensselaer Poly- 
technic Institute, Troy, N. Y., 
designed and constructed this 
unit from materials readily 
available to any radio repair- 
man or amateur for less than 
$50. R.P.I. sends the complete 
plans and instructfons to au- 
thorized civilian defense units 
requesting them. 

“Aircraft spotters” working 
with powerful field glasses on 
clear days would sight enemy 
bombers in plenty of time to 
sound air-raid alarms. At 
night, however, or when visi- 
bility is poor, the only sure 
method of detection is by 
sensitive listening devices. 

A small edition of the three- 
horn bomber locator pictured 
on the cover of the December 
issue of P.S.M., the homemade 
plane detector is_ sensitive 
enough to pick up a normal 
conversation three blocks away! 
This would allow listeners to 
spot raiding planes at a dis- 
tance of five to ten miles. 

The listening “ear” is made 


Aircraft listening device set up on 
a hill to detect approaching planes. 
At left is the carrying case contain- 
ing amplifier and batteries. Below, 
the microphone installation. (Note A: 
rock-wool plug suppresses resonance} 
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Underside of amplifier chassis. 
First stage is shielded to pre- 
vent feed-back. Earphones are 
plugged into output by a jack 


Wiring diagram of the amplifier circuit. The drawing at left 
gives construction details for the standard. The mouth of the 
horn should be covered with a single thickness of light cloth 


from the horn of an old-fashioned phonograph, with 
a crystal or other type microphone in the small 
end. If this kind of horn is not available, a satisfac- 
tory substitute could probably be made from sheet 
metal. It is mounted on a swivel base and can be 
adjusted to any angle. The supporting stand is 
easily built from scrap lumber. 

The faint impulses received by the “mike” are 
carried through shielded cable to a portable four- 
stage resistance-coupled amplifier, the first stage 
of which is completely shielded to prevent feed- 
back. All power comes from batteries, making the 
device independent of line failures. Earphones are 
connected to the output. 
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Home Workshops Pitch In for War Work 


THE WAR PRODUCTION BOARD TAKES STEPS TO SPEED 
USE OF SMALL SHOPS... SOME CRAFTSMEN, ALREADY 
AT WORK, GIVE AMAZING DEMONSTRATIONS OF SKILL 
AND INGENUITY... POPULAR SCIENCE CONTINUES ITS 
SURVEY WITH THE REGISTRATION FORM ON PAGE 79 


WHAT YOU CAN 


BION 10); m4 lee KO) <0 4 


By ARTHUR GRAHAME 


Y REGISTERING their skills and their 

machine tools in the national survey of 
home-workshop facilities being made by 
POPULAR SCIENCE MONTHLY, many thou- 
sands of hobbyists and professional crafts- 
men have volunteered to fight in the vitally 
important battle of war production being 
fought now by American industry. 

This stock-taking of an untapped and un- 
til now unmeasured reserve of emergency 
manufacturing power has not yet been com- 
pleted. Large numbers of registration forms 
continue to come in from all over the coun- 
try. There still is time for you to show your 


willingness to do your part in what, funda- 
mentally, will be the decisive battle of the 
war. If you own a machine tool, know how 
to use it, and can devote either all your 
time or your spare hours to helping to pro- 
duce the weapons that our fighting men 
must have to win, fill in the registration 
form on page 79 and mail it today. 

Speed is a vital necessity in every detail 
of our stupendous war-production drive, and 
the Contract Distribution Branch of the War 
Production Board is not waiting for the 
completion of the survey to make every 
practicable effort to put to work the crafts- 
men who have registered. 

A new development that promises to help 


‘eos . ad > . 


de 
. et giaet 
HERE’S AN EARLY HOME Pi 

ONE of the first craftsmen to turn °% ites 
his home into a factory is Homer C. 


Price, of Columbus, Ohio. He sub- 


contracts for a Cleveland firm. 


In one room he has a drill press, 
bench lathe, three-ton punch press, 
small precision vertical milling ma- 
hine, universal grinder, and inter 
nal grinder: in the kitchen, a lathe 
ind two tool grinders; in his garage 
two large drill presses 
] 


vertical milling machin« 


ie 
1 power hack saw, and a large hort 


chine In other 


ontal milling 
yoms are three more lathes. 
Everything to date has been in his 
home, but he has now broken ground 
for a small factory building on a lot 
next to his house so Mrs. Price who 
knows how to operate most of his 
machines, can have her kitchen back 
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greatly in bringing the small 
shops into production is the re- 
cent action of Donald M. Nelson, 
head of the WPB, in directing 
that contracts are to be placed by 
negotiation instead of competitive 
bidding. Primary emphasis is to 
be put on speed, not cost. Con- 
tracts for standard and semi- 
standard articles that are rela- 
tively simple to make are to go 
to smaller concerns, so that the 
larger and better-equipped fac- 
tories may be used for the more 
complicated, difficult jobs. This 
opens the way for contractors and 
subcontractors, now freed from 
having to figure on a strictly com- 
petitive basis, to let out more 
work to small and home 
workshops, cost what it may. The 
purpose is to spread the work and 
get it done more quickly. Speed 
is the first consideration. 


respects, 


shops 


In some however, 
speed will have to be made slow- 
ly. The craftsmen who have of- 
fered their services by registering 
ire eager to get to work, but 
many of them will have to do 
patient waiting, which is 
the hardest thing in the world to 

What was said 

that connection 
again: After you 
have done your part by register- 
ing, try to be patient. Wait until 
your services are called for. Don’t visit or 
telephone or even write letters to your local 
WPB office—doing that will only delay the 
work of organization 

If your registration form shows that you 
essary skill and tool equipment, 
on or late your turn will come. Every 
ompetent craftsn id every serviceable 
is going to be 
production job 
taken by any 


some 


lo these -days 
ist month in 


nust be said 


ne net 
l 


hat eV 
nation 
As the details 
ow are 
publish the over-all results of the home- 
of the registra- 
tion forms as they come in shows that a very 
large proportion of the registrants have both 
the mechanical skill and the machine-tool 
equipment necessary to make them highly 
valuable in war-production work. 
The number of high-class power tools 
wned by the operators of very small ma- 
chine shops and by hobbyist-craftsmen has 
astonished production engineers. A tabula- 
tion of 1,000 registration forms shows a 
total of 3,058 metal-working tools—among 


turing facilities 


military secrets, we won't be able 


vorkshe p survey but study 
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Machine-shop students at the Milwaukee, Wis., Trade and Tech- 
nical High School, under the instruction of F. H. Schoenig... 


them 948 lathes, 682 drill presses, 371 
grinders, 111 screw machines, and 184 sets 
of welding equipment and 1,308 power 
woodworking tools. Although a high pro- 
portion of this particular thousand reg- 
istrants want to do their war work in their 
spare time, well over half of them are men 
with professional mechanical experience 
toolmakers, machinists, welders, mechanics, 
engineers, and draftsmen. The others are 
men-—-and one woman—in nonmechanical 
occupations who have made work with ma- 
chine tools a hobby. 

Among those who have registered is a 
New York advertising man who studied en- 
gineering in college and who learned to 
operate various machine tools in his father’s 
factory. During the past ten years he has 
devoted much of his leisure to making navi- 
gation instruments and camera fittings in 
his home workshop. He is accustomed to 
working to .0005” tolerances, and can give 
30 hours a week to war work. 

A Montana man whose regular job is the 
supervision of grain inspectors has a well- 
equipped basement workshop; he also can 
give 30 hours a week to war production 
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++. are making feed shafts for milling machines. Walter Holtz, one of the boys, is seen above centering 
a steel bar in a lathe. The students get no wages, but work for the experience—and to help beat Hitler 


A Tulsa, Okla., salesman has been a home- 
workshop hobbyist for 11 years, and is will- 
ing to work 54 extra hours a week to help 
lick Hitler. A San Pedro, Calif., stevedore, 
wants to devote the skill he has developed 
in building model race cars and gasoline- 
engine-powered model planes to helping win 
the war. 

Many owners of small machine shops have 
registered. One of them, a New York man, 
has been making experimental metal air- 
plane models for 20 years, and also has had 
experience on airplane parts and boat and 
torpedo fittings. Priorities have made his 
well-equipped shop idle, and he wants to 
shift to full-time war production. A Mis- 
souri man who is head of a small firm mak- 
ing equipment for printing on sheet metal 
wants to convert his plant to almost any 
kind of war work. An upstate New Yorker 
wants to get into war production and work 
his eight-lathe shop 168 hours a week on it. 

Several years ago the German govern- 
ment began to sell farmers small electric 
motors to drive milking machines, feed 
grinders, and other labor-saving gadgets. 
In 1937 the farmers who had bought motors 
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Below, looking over a lathe. Only advanced stu- 
dents are taking part in the defense work, which 
calls for a high degree of accuracy in some parts 





received sealed boxes, with orders that they 
should be stored unopened. Officials who ap- 
peared shortly after the boxes arrived said 
that they contained machines for making 
toys and similar products, and that before 
long a government instructor would come 
around and show the farmer how to operate 
the machine and make some extra money. 
Nothing more happened until the German 
army stormed into Poland. Then the gov- 
ernment instructors appeared and ordered 
that the sealed boxes be opened. Instead of 
toy-making machines, they contained power 
tools such as small drill or punch presses, 
automatic screw machines, and drop forges. 
The instructors taught the farmers how to 
use these machines for operations such as 
making airplane rivets, rough-drilling holes 
in connecting rods, and punching rivet holes 
in tank armor. When the farmers had at- 
tained a satisfactory degree of skill, they 
were given a supply of material and told to 
start producing That was 
the beginning of a bits-and-pieces program 
which has brought every machine tool in 
Germany and every out-of-the-army Ger- 
man who can use one into the Nazis’ tre- 
mendous war-production drive. 

Worried by the threat of Germany's rapid- 
ly growing Luftwaffe, the British started 
expanding their aircraft industry in 1935. 
New factories were built and new workers 
trained, but in 1938 the new factories hadn't 
produced a single airplane. Then the gov- 
ernment forced the aircraft manufacturers 
to subcontract 35 percent of their work to 
lirms outside the industry. Within a year 
Vickers Aircraft had 700 large and small 
subcontractors, Rolls Royce was farming out 
work t hundred machine 
shops all over the country, and the subcon- 
tractors had hired more new workers than 
industry had recruited in the 
That how the 


es system started. 


entweder oder. 


several small 


the aircraft 
five years 


preceding was 
British bits-and-pie« 

After France cracked, the } rram was 
expande Regi 
were organized to list every machine tool in 
Great Britain and see to it that every one of 
kept hard at work. Surveys 
astonishingly propor- 
tion of even the smallest machine shops 
were capable of high-precision work. An 
American machinist who spent many years 
in England that the interest of the 
British working man in model building has 
and fine craftsmanship a 
national hobby. Even the smallest shop is 
given all the work it can do; it isn’t un- 
common for four or five of them to work on 
a single part, such as a dolly wheel of a tank. 

Down-to-the-smallest-shop subcontracting 
is being used to mobilize the last ounce of 
It has in- 


! tremendously. irds 


them was 


showed that an large 


says 


made accuracy 


Canada’s war-production effort 
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creased production, just as it has in Great 


Britain and in Germany. One large firm 
built a plant designed to produce eight 25- 
pounder field guns a month. That plant now 
is turning out 50 of those guns a month. The 
increase in production was made possible by 
bits-and-pieces subcontracting. Almost half 
of the 1,286 parts which go into the building 
of a 25-pounder are being made in 63 small 
plants scattered over Quebec and Ontario. 
The smallest of them is a two-car garage 
operated by its owner and two helpers. 

The survey being made by POPULAR 
SCIENCE already has proved that in our very 
small machine shops and in our many thou- 
sands of home workshops we have a vitally 
important reserve of efficient machine tools 
and highly skilled craftsmen. 

And by doubling and redoubling the pro- 
duction of his Passaic, N. J., plant through 
sub-subcontracting to hobbyist craftsmen 
who do his work with their own tools and 
mostly in their spare time, Stanley A. Carl- 
son—now a WPB industrial consultant 
proved that this reserve can be made of tre- 
mendous value to America in the most 
dangerous hour of its history. 

In other parts of the country patriotic 
and energetic craftsmen have proved the 
same thing. For example, the LaRoe family, 
of Eustis, Fla., which has four generations 
working on a subcontract for gears and 
worms obtained from an aircraft manu- 
facturer. 

Fifty-two-year-old Earl LaRoe went to 
Florida from Ohio 30 years ago and bought 
an orange grove. He set up a small shop in 
a garage on his property, and increased his 
income by repairing orange-grove equip- 
ment for his neighbors. When the war 
started, LaRoe had more right than most 
men to feel that he already had done his 
part—he has three sons in the Army, one of 
them in the Philippines. But he wanted to 
do more, so he went after and obtained a 
subcontract 

To do the work he had contracted for, he 
needed additional power tools. He found 
plenty of them stored away in garages and 
warehouses, and even on junk piles. He 
bought those he needed, and he and his son 
Clarence put them into working order. They 
converted one old lathe for high-speed work 
by using the transmission of a junked car, 
and another by using parts from an old 
washing machine. Five weeks after they 
started retooling, they were ready to start 
work on their subcontract. 

LaRoe and Clarence worked 18 hours a 
day, but found that they couldn't keep up 
with their production schedule. LaRoe’s 
sister, Ruby Laurence, was visiting him. He 
gave her a suit of dungarees and put her to 
work watching a lathe. She's a grand- 
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Native American ingenuity has transformed a 
Florida farm family into a beehive of war pro- 
duction, with four generptions working to turn 
out machine farts for defense. Earl LaRoe is the 
head of this little factory on a 40-acre orange 
grove near Eustis. Until two months ago, he used 
his 30 by 30-foot garage building for repairing 
orange-grove equipment; then hetooled up with 
secondhand machines and got a subcontract 
to make worms and worm gears for defense. 
His helpers include his mother, his wife, a son, 
a daughter-in-law, and a grandson (aged five) 
who carries steel shavings to the scrap pile 





























mother, but she likes the job, and has gained 
weight. 

Still LaRoe didn’t have enough “man- 
power” to keep up with his stiff schedule. 
So Clarence's attractive 24-year-old wife 
was drafted. After a few days she was 
joined by Mrs. LaRoe. That solved the labor 
problem, but it didn’t leave anyone with 
enough time to do the housekeeping. This 
was 75-year-old “Granny” LaRoe’s chance 
to do her bit. She cooks the meals, washes 
the overalls, takes care of the children, and 
makes the beds. Earl Eugene LaRoe, her 
five-year-old great-grandson makes himself 
useful by carrying to the scrap pile the steel 
shavings turned off by the lathes. 

In Milwaukee, 15 advanced students of the 
3oys’ Trade and Technical High School are 
keeping very busy on a contract for 600 re- 
verse bevel-gear and primary feed shafts 
awarded the school by a Milwaukee firm of 
milling-machine builders, which holds a 
number of defense contracts. The boys are 
working for Uncle Sam—working to turn 
out some of the tools which the Government 
needs to arm its fighting men—and they 
are working with the zest that pours forth 
when youth is given responsibility and a 
mission to perform 

The job demands really expert workman- 
ship, as the allowable tolerance in some 


dimensions is only .0005”. The work is done 
only during regular school hours, and under 
the supervision of the usual teachers. The 
school will be paid the standard rate for the 
work, but the students will get nothing but 
experience and satisfaction. 

The project is an experiment, and the Mil- 
waukee school is the first in the country to 
combine instruction and actual production 
for the war effort. The boys are, however, 
doing a surprisingly fine job, according to 
their instructor, Fred H. Schoenig, who con- 
ceived the idea of bringing defense work into 
the classroom several months ago and who 
is highly enthusiastic about results. 

No one who has had anything to do with 
war production subcontracting is foolish 
enough to think that it is an easy road to 
victory. It is a system which produces more 
than its share of headaches. To get satis- 
factory results, prime contractors must give 
their subcontractors generous technical 
help. Because small shops usually can’t do 
work as cheaply as large shops, subcontract- 
ing costs often run high. But in the existing 
crisis, speed is much more important than 
money. The reserve of machine tools and 
skilled craftsmen uncovered by the POPULAR 
SCIENCE survey therefore promises to be- 
come a valuable factor in the production 
drive to turn out war supplies and weapons. 


Wants ALL Home-Workshop Owners 


e Ue. to hesister 


T is urgently necessary to find out at once 
what contribution the home workshops 
of the United States can make in the pro- 
duction of war materials 
with the 
SCIENCE 


To obtain this information 
least possible delay, POPULAR 
MONTHLY is making a survey to be placed 
at the disposal of the War Production 
Board in Washington. The 
atter being numbered and recorded, are sent to 
Washington for study and redistribution w the 
field offices of the Contract Distribution Branch 
of the Production Division, WPB 


The purpose of the registration is to provide a 


individual forms, 


comprehensive survey of immediately available 
home-workshop facilities—manpower, skills, and 
What we are asking you to do now 


that 


equipment 
and all we are asking you to do—is to say 
you will devote your skill, your shop equipment, 
and your spare time or full time to this work if 
and when the Government asks you to do so, 
It should be made clear that this work is not 
without pay. Usually it is 


to be « mtributed 
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for War Production 


done for contractors, not directly for the 


Government. Because of this, home- 


workshop operators are freed of all red 
pro- 


so-called “direct 


are supplied with 


involved in 
They 
materials, so they do not have the diffi- 
They are 


tape 
curement.” 


culty of obtaining their own. 
also given various production aids and 
bookkeeping assistance. 

Please bear in mind that even the task of sur- 
veying available home workshops is a gigantic 
one. Because the task is so immense and because 
every one concerned is Straining to increase pro- 
duction as quickly as possible, we ask that those 
who fill out the form do not become 
impatient. Above all, DO NOT WRITE, PHONE, 
OR VISIT the district offices to inquire about 
registrations. It will simply impede matters and 


readers 


cause confusion and delay. 

The thing for you to do—and do now—is to 
register. To win the war, men and machines must 
one all-out effort. Do 


be mobilized in great, 


your part by filling out the survey form today. 
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WAR -WORK REGISTRATION FORM FOR HOME CRAFisMEN 
Note: DO NOT fill out this form if you have previously registered. Instead, call it to the attention of some 


friend or neighbor who might be interested in registering. If you wish to avoid cutting these pages, you 
may obtain a duplicate of this form by sending a self-addressed, stamped envelope to Popular Science Monthly. 
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NAME. 


Please print or typewrite 


STREET ADDRESS 
CITY OR TOWN 


COUNTY 
Age Occupation Position held 
Are you regularly employed, employed part time, unemployed, or a student? 


Check the schools from which you have been graduated. 


Grade school High school Vocational school 
Correspondence school course) 


College (major subject, ) 


What mechanical experience have you had? 


Check which of these machines (or equipment) yOu con operate, and add any not listed. 
Grade Grade 


Metal-turning lathe Metal shaper 
Drill press Screw machine 
Milling machine Boring machine 
Welding (arc, spot, torch Hect-treating 


Grinding (surface, etc 


Note: After each mochine or type of equipment you hove checked, please add one of the 
following letters to indicate the degree of skill you possess: E for expert or foreman grade. 
J for journeyman or average grade. S for semi-skilled or apprentice grade. B for beginner. 


Can you read simple blueprints ? 


What mechanical projects, articles, or parts have you constructed, either for pay or as a hobby ? 


lf you operate a metal-turning lathe or other machine-shop tool, what is the minimum tolerance 


to which you are accustomed to work? 
FORM CONTINUES ON NEXT PAGE ——> 





LIST THE MACHINES IN YOUR SHOP AVAILABLE FOR PRODUCTIVE WORK 





MACHINE SIZE, TYPE, AND MAKE CONDITION 








In case you are called upon to make parts or do special work for a Government contractor 


or subcontractor, how many hours a week could you devote to this activity, provided the 


materials were supplied and you were paid at a reasonable rate? 


Are you able to give instruction in machine-shop practice to others? How many 
hours a week could you teach? Could your own machines and equipment be 


used for such instruction? 


If you are familiar with any part or assembly of war matériel which you would be especially 


interested in making, please describe it as completely as possible 


List the names and addresses of other mechanically minded men who might be interested in 


enrolling for this type of work so that registration forms may be mailed to them. 


IT 1S URGENT THAT THIS SURVEY BE COMPLETED AS QUICKLY AS POSSIBLE. PLEASE FILL OUT THE FORM 
IMMEDIATELY IF YOU ARE ABLE TO HELP PRODUCTION IN ANY OF THE WAYS MENTIONED. ADDRESS WAR 


WORK REGISTRATION, POPULAR SCIENCE MONTHLY, 353 FOURTH AVENUE, NEW YORK, AND MAIL AT ONCE. 


THIS IS IMPORTANT TIME IS SHORT ACT AT ONCE—TODAY 
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know 


about 


improvements since 
At- 


form, sometimes to 


HAT do you pistols ? 
WH saceunms of inventors have contrib- 
uted to changes and 
the first pistol appeared about 1530. 
tempts to increase firing capacity have led 
to every conceivable 


multiple barrels; types of firing mechanism 
have developed from wheel lock through 
flintlock to percussion. Can you identify the 
nine pictured below, giving their style, coun- 
try, and approximate date? Write your an- 


swers in the spaces, and check below. 
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SPEEDY, HARD-HITTING 


eit cden 10. OL, 


Using the A-20 Attack Bomber Y ves may talk all you want about your 
’ 


heavy bomber, which comes in from 

almost incredible distances and un- 

Famous Abroad as the Boston packs its punches from invisible altitudes 
_ Nobody but its own crew is ever going to 

and Havoc, U.S. Army Airmen _ jove it Nobody ever loves the fighter with 
a bicycle, who dances around the corners 


Develop New Tactics to Blast of the ring and lets loose his blows by re- 


mote control. 


Enemy Troops and Supply Lines This story is about a lightweight. It 


hasn't been ballyhooed nearly as much as 
the big boy, but it’s the fastest, toughest, 


° e 6 
bloodthirstiest infighter on wings. 








CLG. 


With its shoulders hunched forward in a 
Jack Dempsey crouch, it sails right in and 
mixes it up on the enemy’s own ground, 
with kidney jabs and rabbit punches. When 
the 
grips 
right in 
feet above 
The American 
as an intimate 
love it already, for 
slaughtered 


In its already 


American soldier comes personally to 
With the enemy, this plane will be 
there with him, bombing from 75 
ground, biting in the clinches 
soldier is going to love it, 
comrade in arms. The British 
the enemies it has 


long record of homicidal 


By 
HICKMAN POWELL 


wickedness, this ship has four aliases. 
Americans know it as the DB-7 and the 
A-20A. The British call it the Boston and 
the Havoc. It has as many specialties as 
it has names, but whatever may be the job, 
it always has the fingerprints and 
sharklike killer's mug. It is the Douglas 
light bomber. 

Designed as a bomber, weighing 9'. tons 
loaded, this twin-engined plane attained its 
as a fighter, and a 
night fighter at that. It first reached Eng- 
land at a time when the British were 

cerned, not with the ground-straf- 

but with the inter- 
ception of the night bombers which 
destroying London. The 
Interceptor Command took 
blacked out its goldfish 
where the bombardier 
and filled the space with the 
greatest arsenal of cannon and 
machine guns ever put into a fight- 
ing plane. They the 
ship's exhausts with long tail pipes 
to hide the spitting flames and fit 
ted it with secret devices for scent- 
enemies at night. They cut a 
ton off its loaded weight. They 
called this modification the Havoc 

Soon it was knocking down night 
bombers as they came in over the 
Channel, getting the reputation for 
destroying more of them than any 
other interceptor. Then a_- still 
more aggressive job was devised 
for it, described “night intru- 
sion The Havoc slips over to the 
Continent, using 1,200-mile 
and lurks near a Nazi air- 
like a weasel around a hen 
picking off the bombers as 
they start out for England or come 
home to roost. 

To the American this 
metamorphosis of the DB-7 was a 
and a delight. The manu- 
it into mass produc- 
It was 


Same 


first great usefulness 


con 
ing of troops, 


were 
Night 
the ship, 
bowl nose 


sat, 


shrouded 


ing 


as 


its 
range, 
drome 


coop, 


builders, 


surprise 
facturers put 
tion, hopped up its power. 


Sowing parachute bombs, three A-20 bombers 


roar low over an enemy supply column to 
a pattern of destruction along the road. 
each plane, an automatic release drops 
bombs oat ten-yard intervals. Circles in 
drawing show demolition areas. Because 


planes fly as low as 75 feet above the grou 


lay 

In 
the 
the 
the 
nd, 


parachutes are necessary to delay explosions 
until the bombers are out of range of blasts 














first 


ships to get double- 
The British aeronautical press, 


one of the 
row engines 
never inclined to overpraise American 
planes, was permitted to report that Havoc 
III, the latest version, had a top speed of 
380 miles an hour. This would make this 
relatively heavy ship faster than the Hur- 
ricane, right in the Spitfire class 

Meanwhile the American, light-bomber, 
version of the ship was christened the Bos- 
ton by the R.A.F. and was found useful not 
only for attack work by daylight but also 
for the highly important jobs of observation 
and reconnaissance 

Naturally the success of their flying pro- 
tégé in the night life of the Continent tend- 
ed to cramp the style of the light-bom- 
bardment men in the U.S. Air Forces. They 
ouldn't get as many ships as they wanted, 
but they had enough of the A-20 to try it 
out thoroughly in their own tactics, a tech- 
nique of attack which they had been de- 
veloping for the last 20 years. This is a 
type of low-down assault so utterly differ- 
ent from the uses of the Havoc that it is 
amazing for one ship to be useful for both 


very 
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purposes. But the A-20 turned out to be 
an ideal ship for contour flying, which the 
pilots themselves call grass-cutting or 
skipping through the dew. 

Let's take a look at the A-20. It is a 
shoulder-wing monoplane, with its two ra- 
dial engines in two big underslung nacelles, 
which taper back far beyond the trailing 
the wings. The big wheels of the 
tricycle landing gear retract into these 
nacelles. The narrow fuselage projects for- 
ward into a nose almost as long as the tail 
which leads back to an unusually high fin. 
The pilot's single cockpit is forward of the 
propellers and the bombardier’s transpar- 
ent compartment occupies the The 
gunner (or gunner and observer) can work 
both from a rear cockpit and from an open- 
ing in the plane's belly. The ship has a 
span of 61 feet 4 inches and is 47 feet 7 
inches long. Loaded it weighs 19,500 
pounds. 

Even sitting on the ground, the plane has 
a sporty, aggressive look, as though its 
shoulders were hunched forward ready for 
a fight. Studying this, you realize that its 


edge of 


nose 
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wings are tilted, not up, but downward. 
They have what the aeronautical engineers 
call a negative angle of attack. Speeding 
down the runway on the take-off, the plane 
has no immediate impulse to fly, but rather 
presses its nose down, taking up all the 
slack in the shock absorber on the forward 
wheel of the landing gear. To start it flying, 
the pilot has to pull back on the stick, push- 
ing the tail down. To cut down wind resist- 
ance and increase speed, this ship takes ad- 
vantage of a remarkable fact of aerody- 
namics: that a wing with unsymmetrical 
camber (bulging on top and flat on the 
bottom) can lift without being turned up 
into the wind, can lift even when it is 
cocked down. This peculiarity makes neces- 
sary a very high landing speed. The A-20 
is a hot ship. 

But the exciting thing about this ship is 
the way it is used, by the American light 
bombers as well as by the British night 
fighters. The A in its name stands for “at- 
tack,” and the flyers who use it were known 
officially until two years ago as attack 
squadrons. Their tactics, on which these 
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They call the A-20's the porcupines beczuse in ac- 
tion they hug the ground, speeding just a dozen 
feet above the tree tops, their backs bristling 


with two .50 caliber machine guns each to guard 
the only possible approach open to an attacking 
enemy fighter plane—a suicidal dive from above 


squadrons have been working for the last 
20 years, are to fly in upon an objective at 
such low altitude that they practically skim 
the treetops. By using parachute bombs 
which give them an instant for escape, they 
can blast troops from an altitude of only 
75 feet and be safely out of the way before 
the explosions. Otherwise, they would be 
felled by their own bombs. 

The A-20A flyers of the 3rd Bombardment 
Group (Light) pride themselves that, fol- 
lowing the contours of the land at 75 feet 
altitude, they can go to an objective 300 
miles away and bomb it within a half min- 
ute of a specified time. Plenty of flyers in 
this outfit have nicked the tops out of pine 
trees in the course of their training. During 
the Louisiana maneuvers an A-20 pilot 
sheared his plane through a cluster of five 
high-tension wires, without damage to any- 
thing but the power line 

The surprise and terror of an approach 
by a flight of these planes, flying more than 
300 miles an hour so close that you can 
almost touch them, is something which 
must be seen and heard to be appreciated 
When I first saw them, a flight of eight 
A-20's, followed by Navy Grummans and 
P-39 pursuit ships, came in suddenly and 
low over an air field in North Carolina 
There were 12 press photographers there, 
but so fast and furiously did those planes 
arrive and depart that not a photographer 
got a shot at them. It would have been 
even more difficult to catch them with a ma- 
chine gun. 

Imagine a road through the jungle, 
streaming with Japanese troops. Suddenly 
there is a roar of approaching planes, but 
before the direction of approach can be 
identified, the planes appear over the tree- 
tops only a few hundred yards away, travel- 
ing 160 yards a second. There are three of 
them, one for the center, one for each side 
of the road. Before a machine gun can be 
aimed, they are over and past, each drop- 
ping a bomb every ten yards for 1,000 
yards. By the time this article gets into 
print, it may not be necessary to imagine 
this scene of destruction. It may very well 
have happened. 

Recently I flew on a mission with one of 
these squadrons. Out of consideration for 
local residents they were flying at an alti- 
tude of 500 feet or above, but over a stretch 
of uninhabited country they came down 
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The pilot steps into his single cockpit from one of the high wings. Note the underslung engine nacelle. 
Although it is well back in the long fuselage, the cockpit is still set forward of the two propellers 


Up in the transparent “goldfish bowl” at the nose of the ship He enters his compartment by a trapdoor 
sits the bombardier, an important member of the A-20's crew just ahead of the forward landing wheel 
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close over the treetops and showed me what’ at us. The A-20 has a critical altitude of 
hedge-hopping is really like. Sitting up in 1,000 feet above sea level; that is, its en- 
the transparent nose of the lead plane,  gines perform best when right down by the 
traveling better than 300 miles an hour, ground. Most pursuit planes are built to fly 
over treetops which often were no more’ above the clouds, and they will burn their 
than 20 feet below, following the hills up engines out if they fly at wide-open throttle 
and down like a skier. it was an experience close to the ground. To get at us, at our 
which can only be stated, not adequately speed, fighter ships would have to dive 
described. And when a fighter ship pulls out of a 
Flying as a squadron this way, we were power dive, it mushes or squashes through 
ilmost proof against attack. Ground ob- the air for a long distance before its wings 
servers more than a few hundred yards finally support it. A plane diving at us 
iway could not see us. Often we were down would have a very good chance of crashing 
in a ravine with ridges of land rising on into the ground. Assuming that fighter 
either side Pursuit planes could not get ships did get down close to our level, they 
could not get under us. And if they 
came in over us they would confront a 
close-flying phalanx whose back was a 
bristling nest of machine guns, as dan 
gerous to approach as a porcupine 
The A-20 can also be used for level 
bombing at higher altitudes, and even 
that does not exhaust its usefulness 
It’s a lot of plane in one package 
A regular little death-dealing sweet 
heart! 








MOTORS RUNNING “NEGATIVE ANGLE 
—- (1:0 GAIN SPEED) OF ATTACK" in the 
a wings gives the plane 

lS_, ° its hunched-over look 
oo 





— when at rest. In gain- 


7] iY ing speed for a take- 
off, it presses its nose 
down against the 
shock absorber on the 
front wheel at right. 
To get off the ground 
the pilot has to pull 
TAKE -OFF the tail down sharply 
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A aa my, Long protruding nose 
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a and high tail fin are 
icepaaamenninl oe earmarks of the A-20. 
In flight, the large 
landing wheels retract 


into engine nacelles 

















Vibrating Lens 


GIVES MOVIE CAMERA 
GREAT DEPTH OF FOCUS 


NFINITE depth of focus, bring 
ing foreground and background 
objects in movie scenes with- 
in the 
eve, is achieved by anew cal 


tl 


customary range of the 


era lens which is oscillated by an 
electromagnetic field. Continu 
ous vibration while the /camera 
shutter is open causes continual 
} 


change oft I 


focus as the lens 
land back 


moves forwar super 


imposing on each frame of the 
film images that are in 
feet to infinity 
those viewing a movie 


from tour 
especial- 
this. lessens 


scenes 


ly close “up 
eve, W hich 


eve strain, since the 
varies its focus rapidly in nor 
mal three-dimensional sight, car 
take in a focused background 
whilewavering naturally betweer 


it and the close-up interest 


The new lens system contains 

four lens elements and a vibrat 

ing circular armature housed in a metal 
which can be fitted on a standard 
Three of the lens elements 
are stationary, but the fourth, a double-con- 
cave lens second in line from the front of 
is mounted in an opening in the 
and is the oscillat- 


casing 


movie camera 


the camera 
center of the armature 
Through the application of alter- 
vibrated as much 


ing unit 
nating current, it can be 
as 23,200 times a minute in a confined dis- 
tance of .3 of a millimeter. It 
lating lens that brings all near, far, and in- 
termediate objects within focus on the same 
negative and produces the all-over 


is this oscil- 


frame 
focus effect 
Superimposing unfocused 
images upon slight 
diffusion in the finished picture. Vibrating at 
its highest rate with the shutter open for 
1/50 of a second in normal use, the moving 
lens completes more than seven cycles, car- 


and 
themselves causes but 


focused 


For all-over focus effects, the 
oscillating lens can be used with a 
standard movie camera. Below, the 
arrow points to its round housing 
which is shown fitted to a standard 
camera in place of an ordinary lens 


rying the focus on each frame through all 
planes in a scene at seven times 
The resulting slight diffusion is said to be 
pleasing 

Both the rate of vibration and the distance 
the lens travels can be regulated from an 
electric control board. A decrease in the 
length of oscillation brings a corresponding 
decrease in the effective depth of focus. Lens 
movement is stopped altogether when the 
current is switched from AC to DC, convert- 
ing the camera to use for a set focus. 

On movie sets, the new lens system will 
allow greater freedom to actors, who now 
are required to work within chalk lines at 
the expense of blurred film. It should aid 
naturalness and reduce the cost of cutting 
The arrangement was perfected by Philip 
Stanley Smith, a New York sound engineer 
Its movement is noiseless so as not to inter- 
fere with sound recording. 


least 


POPULAR SCIENCE 








SXSss BAQQA{AIGA AAA 


TERRES 
SS M38 


SS 


RASAGAVAYH 


Cross section of the oscillating lens 
unit. The moving lens is second from 
left, mounted in the armature opening 


Rate of vibration and the distance 
traveled by the lens are controlled 
on this board to suit varying scenes 


HOW THE LENS SHIFTS FOCUS. in 
Fig. |, the vibrating unit is at one 
extreme in its cycle, that nearest 
the camera opening, and the focus is 
short, registering most clearly the 
foreground figure (shown dark). Next, 
the lens has moved back part way 
and focuses the central figure. At its 
other extreme, it focuses background 
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Enlargement from a 35-mm. negative frame taken through the 
new vibrating lens. Note the clarity of focus of the building in 
the background. Ordinarily this would show up badly blurred 


Another enlargement from a 35-mm. movie frame shot through 
the depth-of-focus lens. The girl in the background and even the 
objects farther back are as clearly focused as the near figure 
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Trotting form exhibited by this horse is the result of weeks of pa- 


How 17 18 DONE tient training, plus generations of inbreeding of harness racers 
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ARNESS racing, which provides those 


picturesque classics of the county 
fairs, is in the midst of a nation-wide 
revival. Seemingly on the verge of vanish- 
7 the American sce only a few 


ing trom scene 
years ago, this sport, one of the earliest in 


: our country, is booming again. At every 
; meeting in the last three years, attendance 
" has been up. Purses have increased over 33 


percent to more than $2,000,000 a year 
Meetings have increased. About 6,000 har- 


ness horses will race this season. About 
2,500 of them will be trotters, 3,560 pacers 
3ehind these meetings is an industry 


Training harness horses to race is a com- 
plicated job. It is not natural for a horse to 
FIVE MONTHS OF HARD SCHOOLING trot or pace. His instinct tells him to run 
like the thoroughbred. But he can be bred 
to trot or pace and if breeding doesn't do it 
PLUS $550 WORTH OF EQUIPMENT he can be taught. That is what the harness 
racing industry does. It breeds and trains 

TRANSFORM A RAW YEARLING COLT ind teaches horses and then races them 
Let us take a theoretical typical yearling 
through his training and onto the track at 
i big meeting. First fix in mind the differ- 
ence between a trotter and a pacer. When 
—-e- you see a horse traveling with a diagonal, 
pincer gait, that is a trotter. Opposite front 
and hind legs move forward and backward 
together. The pacer's gait is ambling, later 


INTO A FINISHED HARNESS RACER 


By Barrett McGurn 
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al. The 
while the 
phants are 
trotters. 

Each 
auctions of 


two legs on one side are forward 
two opposite ones are back. Ele- 
pacers, crawling babies are 
November the breeding farms hold 
yearlings born in the previous 
year. The birthday of all race horses is 
January 1, no matter when they are actually 
born. About 400 yearlings are bought at 
four big Those who buy them are 
taking part in one of the biggest gambles 


sales 


Ya 


in sport. There is little or nothing to tell a 
trainer if the yearling he buys will be a 
winner or a flop. He goes by pedigree and 
physical appearance. These are the only 
clews. Some of the biggest money winners 
went for peanuts at the vearling sales. 

The theoretical typical yearling our train- 
buys is no harness horse. He has been 
broken only to the halter and in five months 
he must be ready to race as a two-year-old 
So the first thing the owner does when he 


er 


- 


an 


ey, . 
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* ‘ 


ony 7 


GROUND BREAKING. First step in training 
is to walk the yearling around the stable lot. 
While the trainer takes the reins, his assistant 
holds a lead strap in case the horse tries to bolt 


ns 
i “@et 
"Rang 
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BREAKING CART. After ten days of ground 
breaking, the animal is hitched to a cart re- 
sembling a racing sulky but heavier. An assistant, 
for safety's sake, still has a lead strap on the horse 





harness on 
This is a 
break his 


gets the colt home is to put a 
him and turn him loose in a stall 
moment. The horse may 
neck. If he doesn't he is led out of 
in harness, but without a cart. That is 
called ground breaking 

The young trotter always resents restric- 
tions on his freedom. He rears and bolts if 
he can. When he calms down he is driven, 
with the driver walking behind and one or 
two extra men holding onto lead straps 
Tugs to the right and left introduce the idea 
of control into his young life 

Our particular yearling may not take to 
pacing. If not, he has to be 


critical 
doors 


trotting o 


helped by mechanical means. For this, toe 
weights are placed on his fore feet to 
“square up" his gait and keep him on it if 
he is to be a trotter. For a pacer, hopples 
are used. 

The weights make him lift his feet higher 
and punch them out straighter in front of 
him. By adjusting the weights he can be 
brought into the exact gait desired. The 
pacer's hopples are leather straps linking 
together the front and hind legs on either 
side. Hopples may also be used on a trotter 
if he proves stubborn. For him the straps 
link forelegs with opposite hind legs. 

Many times it is even necessary to 




















TROTTER uses a diagonal gait, putting 
ght foreleg and left hind leg forward at the 
“legs extend backward 


pincer 


ame instant, while the other 


ON THE TRACK at last 


jays jog he is made to a sixteenth of 


trot for 


aN 


the horse is brought to 
9 
2] mie 


PACER puts the two legs on one side forward while 
those on the other side are back. The result is an 
ombling, lateral movement known as ‘'sidewheeling’ 


the trot for the first time. Three times on each 
to get a taste of the career ahead of him 








TOE WEIGHTS are used to “square up” the gaits of trotters that do not trot naturally at first. These 
are pieces of brass that are slipped onto metal spurs screwed onto the front hoofs as shown at left 
above. Another gait-correcting device is a rubber sleeve that is slipped over the hoof to add weight 
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SPECIAL SHOES rectify fault:. (1) Hind shoe for trotter with square toe and wedge heel, to raise the 
heel and shorten stride of hind legs. (2) Crease-toed fore shoe for trotter, to grab dirt and keep foot 


from hitting elbow. (3) Front shoe for trotter or pacer with half swedge to keep hoofs from hitting 
knees, (4) @Circle grab" hind shoe for trotter slows up hind legs to let the forelegs get out of the way 


NARROW FEET, which would spoil a colt perform a minor operation to make our yea! 
for harness racing, are remedied by insert- ling a racer. Many colts have 


le 


narrow feet with 


ng a V-shaped steel spring into the sole mtracted “heels and hoofs growing under 


f the foot. Gradually pressing out the ind pressing in the trog To remedy this, a 
des of the hoof, this can add as much as V-shaped steel sp g is inserted to the sole 
an inch to the width of the horse's foot ty pring * neer ss 
As much as an inch can be added to the width 
ff the hoof in this way 
These defects the trainer discovers in the first 
three weeks, during which the colt is being 
prepared for the breaking cart, a rough, heavy 
version of the racing sulky. He begins correct- 
ing faults immediately and has to keep it up 
right through the training period. After a few 
days of pulling the cart, the yearling is used t 
the idea and he is required to jog ever-increas- 
ing distances until he reaches three miles a day. 
Two weeks of this and the weather is getting* 
cold. The colt probably will be taken to Florida 
to winter. There his training continues. He is 
brought to a trot, a few rods at a time, a few 
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A SAWED-OFF BILLIARD CUE is part of the harness equipment of some horses that have a ten 
dency to run with their heads to one side. Strapped to the side of the head, it keeps the rump in line 


BOOTING UP protects harness racers from 


ae - 

| =< , injury due to hitting themselves. At left is 
‘ — some of the equipment used. The woolen arc 
= at top is a shadow roll strapped over the 
= , nose to cut off shadows on the track. Below 
3 nd are protective pads worn on the front hoofs 
 » . _ -- — 
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Many trotters strike the rear Some high steppers bring their front Boots on knees and shins take 
ankles with the front hoofs feet back so far that they actually care of a horse that hits one 
Leather coverings strapped over hit the upper part of the same leg. foreleg with the other. No more 
the hind ankles, as shown be Wool-lined “elbow boots’ are used in boots are used than are needed 
low, are the remedy for that such cases to prevent serious injury because weight is a handicap 








HEAD CHECK. Most harness horses wear a strap run- 
ning from the saddle over the top of the head to the 
bit, to keep them from taking hold of the bit, sticking 
the head out, and racing out of control of the driver 


READY TO RACE. With training finished, the colt is 


given a tryout on the track. Selecting a horse for train- 


ing in championship racing is one of the biggest gam- 
bles in sport. A colt that looked good at the auction 
sales may fail to make good on the track, while one 
that sold for as little as $600 may earn thousands 


more each day. By January he takes 
to the racing sulky and he trots a 
quarter mile in about 40 seconds. By 
February 1 he does it in 35 and on or 
about March 1 he is put to a mile, 
which he is required to trot in about 
2 minutes 20 seconds, the last quar- 
ter in 33. By April 15, if he has 
measured up, he is put to a mile in 
2:15 and he is ready to race. By fall 
he probably will be doing a mile 
in 2:02. 

He is now ready and he is going 
to see a lot of the country. He will 
go on the Grand Circuit, a series of 
meetings in cities from Maine to 
Wisconsin with purses totaling 
$1,000,000. Meanwhile the eyes of 
his owner will be on Goshen, N. Y., 
home of the Hambletonian, harness 
racing's classic for three-year-olds 
with a purse of $50,000. 

During the off season, from No- 
vember to April, the horse costs $60 
a month for trainer, groom, and 
feed. During the racing season in 
the remaining months, a first-class 
trainer received $90 a month and a 
groom $75. Shoeing comes to about 
$6 a month and stake payments run 
from $900 to $1,300. 

The horse's feed bill averages 
about a dollar a day. Winter and 
summer he has three meals: 5 a.m., 
11, and 4:30 p.m. The first two con- 
sist of about two quarts of oats each, 
and the last of two quarts of bran 
and two quarts of oat mash soaked 
in water. Occasionally potato and 
apple peelings, handfuls of corn, and 
perhaps three or four carrots a day, 
serve to liven the fare. The horse 
has hay in the stall all day, and a 
salt lick in the corner. 

The pacers are slightly faster than 
the trotters. Every decade in the 
past 100 years, as records have been 
bettered, the ‘“sidewheelers” have 
managed to stay a fraction of a 
second ahead. 

A colt costs its owner from $3,000 
to $3,500 a year plus about $550 
for equipment, but he has a good 
chance of paying his way. About 
35 percent of all two-year-olds win 
enough to do that. After a year, 
his chances increase, for 65 percent 
of the older horses pay their way. 

If he does not pay his way he 
probably will not be racing another 
year. If he does, he may race for 
12 or even 15 years and live to be 
30 years old. It is not a bad life 
for a horse. 








Air-Raid Fire Cart 
for Office Building Is 


Model for Homes 


FIRE HOOK 


FIRE ( 
EXTINGUISHERS // / 


FIRE BUCKET 
FILLED WITH SAND 
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N OLD filing cabinet furnished parts for the 
A air-raid emergency fire truck which Edward 
W. Stein, New York City building superintendent 
made for the building where he is employed 
Stein believes anyone handy with tools could dupli- 

nd cart for home or other use. The 


mack views above reveal the equipment 

lis unit, while at right is an artist's drawing 

i cart and suggested equipment for homes. Be- 
cause of the weight of the fire-fighting apparatus, 
the wheeled cart should be made as light as is 


consistent with strength 


Blackout Signals for Military Police 
Make Him a Walking Traffic Light 


WHAT Army ric pS may soon be wearing 
for blackout duti illustrated by the soldier at 
the right equipped with a special flashlight baton 


and 


shoulder lights, as well as reflecting elements 
on his ankles to catch the low beams of cars with 
blackout headlights. The baton flashlight shows 
up as simply a glowing band of amber light. The 
shoulder lights, powered by an electric battery 
worn on a belt, display red lights in front and 
back and green on the sides, enabling the traffi 
officer to give directions merely by doing left and 
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Excavation on the rim of Texas’ big meteor crater. 
The original hole is 500 feet in diameter and 50 
deep. The meteorite may be 164 feet farther down 


Meteorite Diggings Show 


BiGcraATER 


Blasted with Air-Bomb Force 


ROOF that prehistoric America was 

subjected to much the same aerial 

bombardment that now holds forth in 
the war zones has been uncovered on the 
plains of Texas. In Ector County, lying near 
this country’s greatest meteorite 
crater, are two more only recently brought 
to light. The larger, some 70 feet in di- 
ameter and 17 feet deep, contains 6,000 to 
7,000 meteorites with a total weight of prob- 
ably six tons. All three crashed about 40,000 
years ago with a terrific speed resulting in 
a concussion comparable to that of huge de- 
tonation bombs. It is estimated that rock 
strata from as deep as 70 feet were thrown 
to the surface by the impact, those now 
forming the crater walls being lifted, brok- 
en, folded, and faulted. The main crater has 
been drilled with 35 exploratory holes 
through silt and sand. When excavation is 
completed by the University of Texas and 
the WPA, the sites will be maintained as 
educational exhibits open to the public. 


second 
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Hunting fragments of the meteorite at the edge of 
the crater with a homemade metal locator. This 
instrument is effective to a depth of three feet 


These workers in an exploratory drill hole are 
putting plaster around a fragment of meteorite in 
freparation for bringing it safely to the surface 
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A deserted city in the Indian jungle as 
re-created n sture for the filming 
f Kipling’s > Dok At the right 


fire sweeps > ode realistic scene 


avie Makers Build filme 
~ Model Jungle City 
for Big Fire Scene jag 


bY 
: 


OVIE-goers seeing a film version of make the spectacle more realistic, director 
M Rudyard Kipling’s “Jungle Book” will Alexander Korda set up wind machines, 
thrilled by the t of a huge deserted powered by automobile engines, to blow 
lestr 'y fire in the Indian smoke across the set. Reflectors kicked 
ctually tt fabulous fire-swept light into the smoke so that the compara 
in miniature in the space of tively small fire was transformed by the 
lock in a man-made mechanics of deception and the art of the 
Hollywood. Ti camera into an all-out blaze, horrible and 
devastating. When this irefully 

mstructed miniature city i 

add horror to the been satisfactorily destroyed, 
smoke task of photographing th 
across the was only half completed 

otor-driven f act 


scenes « ors in the city a full 


chines. Scene 
we ae es. Scenes i726 set was built at the studio 
Part was a painted curtain on which 


the ruined buildings and forest 


rs were 
acted up 
set with painted 


} + 


backgrounds for depth faded into the distance 


POPULAR SCIENCI 








Un-Natural History Ge: Mase 


FLYING DRAGON LIZARDS of 
MALAYSIA HAVE MOVABLE RIBS 
COVERED BY MEMBRANE, WHICH 
THEY CAN SPREAD TO GLIDE 
THROUGH THE AIR LIKE 

FLYING SQUIRRELS! 


No. |] GANGSTER OF THE ANIMAL WORLD IS THE 
WOLVERINE? BESIDES ROBRING TRAPS AND 
HIDING LOOT, IT HAS BEEN KNOWN TO CARRY 
OFF A WHOLE ROOMFUL OF FURNITURES 


THESE SPURS ON THE UNDER SIDE OF THE 
INDIAN PYTHON ARE THE EXTERNAL 
PORTION OF RUDIMENTARY LEGS 
POSSESSED BY ALL MEMBERS OF THE 


FAMILY Boipae? 


Trut FALCONS are KNOWN FROM 
OTHER HAWKS BY A NOTCH IN THE UPPER 


MANDIBLE OF THE BEAK ? 


On THE 


RESURRECTION PLANTS Founc 
DESERTS OF MEXICO AND ASIA LOOK LIKE 


DRY BALLS OF WORSTED UNTIL A 
RAINSTORM MAKES THEM UNFOLD THEIR 
FEATHERY LEAVES AND CLOTHE THE 
BARREN GROUND WITH GREEN § 





HONEYBEES seem TO KNOW 
INSTINCTIVELY WHETHER HUMANS 


ARE AFRAID OF THEM YS SOME 
BEEKEEPERS, BY FEARLESS HANDLING, 














CAN DRAPE THEIR SWARMS 
HARMLESSLY ABOUT THEIR HEADS! 
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PRESSES in the low-cost 


v available with an improved 


POWER-FEED DRILL 
bracket are nov 
power-feed unit operating directly from the 


feed 


range 
slow- 


increase the 
hanism can be regulated in 
from .001 to .016 inch 
and in high- 
009 inch per 
pulleys and 
control 


bottom drive to 
The me 
speed drills to feed 
spindl 
HOOD to 


revolution of the 
speed machines from 
revolution. Two four-step cone 


i special belt-tension release safe 


speed 


| changes 


A PORTABLE DEMAGNETIZER has been developed 
for use on the workbench to demagnetize 
tools and machined parts that have been 
held in a magnetic chuck. Small pieces are 
completely demagnetized after a 
3ulky work 
passing the 


j 
Sala 


to be 
single passage across the poles 
demagnetized by ma- 
The demagnetizer is 10 
inches long by 5', inchés Wide and 4 
1 and weighs 17 pounds. A stand- 
operates on current at 
other ivailable 


may be 
chine over them 
in eS hig 
ird model house 


115 volts, with voltages 


AUTOMATIC VISES, quickly adjustable by 
means of foot pedals, are on the market as 
a time and labor saver for shops. One pedal 
on the device exerts sufficient pressure be- 
tween the clamps for general work. For ad- 
ditional pressure for special jobs, there is a 
small auxiliary pedal below the main pedal. 
This new vise, taking up little more space 
than the screw type, can be mounted either 
directly on the workbench or on a movable 
stand. 


EXTENSION SPRAY GUNS are being used for 
painting large surfaces, such as railroad 
cars and ship hulls, without the necessity of 
frequent adjustment of scaffolding and stag- 
ing. With extension units supplied in lengths 
up to 12 feet, an operator can cover the 
average wall and ceiling from the floor. For 
painting on lower levels, there are a de- 
tachable gun-grip control and several differ- 
ent lengths of shaft designed for use in the 
grip. The shafts turn readily in the 
grip so that the spray can be aimed in any 
direction. 


Same 
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INDUSTRY GOES IN FOR- 


"WAUWNMES 


To Conserve Manpower for Defense Work 


By KENNETH M. SWEZEY 


ACING the biggest produc- 

tion program in its history, 

American industry sudden- 
ly has become vitamin-con- 
scious. As part of an all-out 
attempt to improve the gener- 
al health, energy, stamina, 
nerve-coordination, and eye- 
sight of workers, a half dozen 
great defense plants already 
are feeding vitamin cakes and 
capsules to men who make air- 
craft engines, instruments, pur- 
suit ships, and bombers. Under 
careful medical supervision, 
about 4,000 men and women 
are now taking part in these 
mass experiments—-with per- 
haps 100,000 soon to follow if 
the results meet expectations. 

More vitamins for workers, 
by means of vitamin-rich nat- 
ural foods, foods artificially 
fortified, synthetic crystals, and 
vitamin concentrates, is the 
plea of the National Associa- 
tion of Manufacturers. This or- 
ganization, representing 9,500 
companies, has launched a 
nation-wide educational cam- 
paign to enlist the 15,000,000 
women who prepare the meals 
for the men in the nation’s fac- 
tories. Leaflets, posters, news- 
paper articles, point out to 
housewives the foods richest in 
vitamins, and the best means 
to preserve these vitamins in 
cooking. Usefulness of drug- 
store vitamins is explained to 
those who do not care to 
change their diets. 

Neither food fad nor philan- 
thropy, this first large-scale 
utilization of vitamins by in- 

Archie R. Olsen, a mechanic at a Lockheed Aircraft plant, takes dustry has a thoroughly prac- 
time out to swallow a vitamin capsule. He is one of 1,300 Lock- tical objective. Even in normal 
heed and North American Aircraft workers taking part in a test times, personal disabilities 





MAY, 1942 101 





VITAMINS AS SEEN BY THE 
MICROSCOPE. Photomicrographs 
show characteristic crystal forms 
by which compounds are identified 


VITAMIN 8B-1 (thiamine hydro- 
chloride) crystallizes from alcohol- 
and-water solution as long, 
needlelike crystals. Dark-field 
illumination used on microscope 


VITAMIN C lascorbic acid) is 
o white, odorless powder. Crystals 
occur as rectangular parallelo- 
pipeds. Products containing it 
a 


NICOTINIC ACID crystallizes 
eadily from water solution with 

ee 
itamin belonging to the B com- 
plex. Stable to light and heat 


Thorough before-and after health check ups show how workers benefit 


from vitamin therapy. Here a technician takes a blood cc 
ft and accurate method of punching photom 


Sw 


ites 


O00 000 {00.000 0000 m 


roduct 1. this lost pow 


} 
‘ 


comb tanks $5,000 


Man-days Ik 


ould probably 


ual absence 


‘ ‘ 


rense 


still higher. It 


ge of this lost 


illness with 
rtening the war 

of industrial nutrition be- 
the biggest single vitamin 


lives and sh 


nation-wide survey 


The strain 


factories now makes such amazing 


e Government, 


unt by the 


' t ' 
rographs of the cells 


influenza, gastr 
dustry from 350 
rurned t wal 


build 52 battleships, 164 


mbers, or 107 average-size 


inefficiency due to sub 


add hundreds of millions to 


24-hour-a-day 


is possible to save even a 
manpower by fighting fatigue, 
cientific nutrition, it means 


experiment began last November at the plants of the Lock 


heed Aircraft Corporation and 


North American Aircraft 


Inc., at Burbank and Los Angeles, Calif. Twice every day, 


VITAMIN B-2, OR G, chemically 
known as riboflavin, is a powder 
composed of fine, orange- 
yellow crystals. Original photo- 
micrograph made at 600 diameters 


VITAMIN 8-6. These crystals 
are parallelopipeds, but differ 
from those of vitamin C in that 
they are not rectangular. Sol- 
uble in water, they taste salty 





i’ 
Photomicrographs courtesy of 
Merck & Co., Rahway, N. J 





One of 600 office workers 
of the Westinghouse Trans- 
former Division at Sharon, 
Pa., takes a vitamin pill 
out of a handy dispenser 


Below is a paper cup dis- 
tributed to employees of 
DoAll Co., Des Plaines, 
lll., with daily capsule 


shortly after four and a few minutes before 


midnight, 1,300 swing-shift workers take 
from trays borne by messengers capsules 
packed with vitamins and minerals. Under 
the watchful eye of the tray carriers, they 
wash down the capsules with a swallow of 
water and turn back to their jobs. For nine 
months they will eat as they have always 
eaten, changing their diet only by the addi- 
tion of concentrated vitamins and minerals 
At the end of the test the workers’ health 
will be compared with its status at the be- 
ginning 

No physical examination costing less than 
$100, privately obtained, could be as thor- 
ough as the before-and-after check-up given 
these men at Lockheed. Heart, lungs, eyes, 
mouth, tongue, skin, blood, and nervous sys- 
tem are gone over. Blood is examined for 
color and hemoglobin content by a photo- 
electric colorimeter. Tests for deficiency in 
vitamins A and B-2 are made by means of a 
slit lamp, an instrument with which a doc- 
tor examines the front membranous lining 
of the the condition of this 


eyes. Because 
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membrane reflects the condition of all the 
lining membranes of the body, the examiner 
can estimate accurately the total need of 
these two vitamins. 

So thorough and carefully controlled is 
every phase of this pioneer nutritional ex- 
periment that every gain, change, or loss de- 
rived from vitamin feeding can be evaluated. 
Working as true scientists, the experts who 
are conducting this research predict noth- 
ing. But if hopes come true, workers will 
soon be able to perform their jobs faster, 
more efficiently, and with greater enthusi- 
asm; their total health will be better, and 
life itself will be more enjoyable. 

An important experiment, demonstrating 
the use of vitamin A in fighting colds, took 
place in the plant of Continental Machines, 
Inc., Minneapolis, Minn., last winter. Leigh- 
ton Wilkie, president of the company, which 
makes machine had been “sold” on 
the efficacy of vitamins by years of personal 
experience. The company doctor concurred 
So one morning in the middle of December, 
1940, during the 10:30 rest period, each of 
the 350 employees received a paper cup con- 
taining a capsule. On the cup was printed a 
catchy health slogan. Each capsule was 
packed with 10,000 international units of 
vitamin A, 1,000 units of vitamin D, as well 
as small amounts of B-1 and B-2 (or G). 

Every day until March 31, workers re- 
ceived these capsules, each day with a dif- 
ferent slogan. Although there were two or 
three severe epidemics of colds and influ- 
enza in Minneapolis that winter, the highest 
number of worxers absent at one time, due 
to illness, was eight--the best record, by 
far, ever run up by the company. In some 
winters, more than half the employees had 
been absent from work during the month of 


tools, 
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percent 
percent 


February. In a questionnaire, 88 
iid they benefited by the plan, five 
they did not percent 
they did not take enough to know 
The three-month experiment 
cups, and printing 
Stacking this up 


seven admitted 


cost for 


capsules, just about 


$500 


To test for vitamin deficiency 
the front membranous lining of 
a subject's eyes are examined. 
The eye membranes show condi- 


tion of all body lining membranes 


and D, but the 
of essential vita- 


not only A 
whole range 
mins 
According to Dr. T. L. Haz- 
lett, director of the 
Westinghouse Electric and 
Manufacturing Company, 
‘Vitamin A per- 
sons resistance to intections, 
ind vitamin D helps the body 
to make better use of calcium 
and phosphorus Both are 
helpful in fighting common 
respiratory infections which 
ause so much lost time 
among workers 
In an effort to this 
statement in wholesale prac- 
tice, 600 office workers of the 
Westinghouse Transformer 
Division, at Sharon, Pa., take 
chocolate-coated tablets con- 
taining vitamins A and D. 
Three times a day the em- 
ployees push a button on wall 
dispensers, and out pops a 
vitamin pill. Dr. Hazlett is 
studying the results of the use of these tab- 
lets through an entire winter. If they prove 
their worth, their use may soon extend into 
the other 26 Westinghouse plants, employ- 
ing more than 70,000 men and women 
While medical men still debate hotly as to 


medical 


builds up a 


prov e 





against results ob 
tained, Leighton Wilkie 
decided enthusiastically 
more B' 


is distrib- 


to gamble once 
This year he 
uting vitamin pills not 
only to workers in Con 
tinental Machines, but 
to men of the DoAll 
Company, a subsidiary 
it Des Plaines, Ill, as 
well——pills that contain 














Quantities of natural 
foods that would be re 
quired to furnish the 
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vitamins and minerals 
contained in two cokes 
now being supplied to 
men at Pratt & Whitney 


plant 
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whether or not vitamin A is of definite help 
in fighting off infection, they admit unani- 
mously that the vitamin is necessary to good 
eyesight and vision in dim light. It is espe- 
cially valuable in the treatment of “glare 
blindness,” the inability to adjust the eyes 
quickly to sudden darkness or sudden light. 
Tests made under the direction of Dr. C. W. 
Brown, at the University of California, indi- 
cate that if your diet is deficient in vitamin 
A for just one day, glare-blindness may re- 
sult that will increase tremendously your 
accident hazard in night driving. A day of 
treatment with vitamin A concentrate may 
effect a complete cure. Night drivers, civil- 
ian and Army flyers who fly at night, now 
take 30,000-unit doses of vitamin A to 
minimize the danger from glare blindness 
and to improve their vision. 

By improving the workers’ eyesight, vita- 
min A, fed in capsules to inspectors and 
workers on the assembly line, is now helping 
produce $3,000,000 worth of binoculars for 
the Army and Navy, at another large plant 
doing Government work. 

Four years ago this same vitamin was 
first administered to color matchers at the 
same plant, whose exacting job was to 
match enameled and refrigerator 
parts within extremely close color limits. 
Despite the expertness of these men, about 
1.7 percent of stoves and refrigerators were 
being rejected because of mismatched parts. 


stove 


Company medical advisers finally became 
convinced that some of the workers were 
suffering from eye fatigue not revealed by 


regular tests. Consultations with medical 
researchers in clinics and colleges, led to the 
purchase of a bio-photometer, an instru- 
ment which determines whether or not a 


person is deficient in vitamin A by measur- 
ing his degree of glare blindness. Men who 
were found deficient in this vitamin were 
given 30,000 units a day, in the form of 
carotene-in-oil. In a few weeks rejections 
had diminished 75 percent, an amount which 
saved the company $8,000 a year. 

An important result, in addition to the 
increased efficiency, was an appreciable im- 
provement in general health. A number of 
workers reported gains in weight, and others 
claimed they no longer had fatigue head- 
aches and eyestrain. Several found their 
eyesight so improved they could discard 
glasses they had worn from childhood. 

Abundant all-around health—-a physical 
and mental well-being that can stand up sol- 
idly under the strain of war and emergency 
production—-rather than fitness for some 
minor industrial application, is the chief 
aim of the present drive for vitamins in in- 
dustry. This is the note sounded by Dr. 
Victor G. Heiser, who heads the campaign 
of the National Association of Manufactur- 
ers. Single vitamins in big doses, adminis- 
tered under medical supervision, may be 
useful in the treatment of certain deficiency 
diseases. Multiple vitamins, however, in op- 
timum amounts, are required for the bal- 
anced health of a normal person. 

Such multiple-vitamin therapy, involving 
every vitamin and mineral known to be 
needed for human nutrition--and measured 
out, not in traces, but in generous amounts 

is now getting its very first large-scale 
test in this country at one of the big Pratt & 
Whitney piants manufacturing airplane en- 
gines. Foods providing the necessary quan- 
tities of minerals and vitamins demanded 
by this test would have cost from $2.50 to 

$3.00 a day--and who knows 

that the men would eat them ? 
Capsules and pills would have 
been too large--even if they 
had been available—-and 
would have been too sugges- 
tive of medication. 

Dr. Howard W. Haggard, 
professor of physiology at 
Yale, who is supervising the 
experiment in collaboration 
with the Pratt & Whitney 
medical staff, finally hit on 
a pair of little chocolate 
cakes, one packed with nine 


Every vitamin and mineral known 
to be needed in human nutrition 
is packed into these palatable 
chocolate-flavored cakes—nine 
vitamins in the tablet marked 
“vit,” eight minerals in “min” 
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SPINACH—CULTURE: Stagger plantings ten days apart 


{: 


ONIONS—CULTURE 


f 
3 


-~CULTURE 


from early spring until the middle of 
September. Rows should be 12 to 18 
inches apart. Needs lime. Apply nitrate 
of soda when leaves are forming, again 


10 days later. Matures in 30 to 60 days 


PREPARATION: Store in a cool, dark 
place until ready to cook. Wash leaves 
in cold water without bruising. Shake off 
part of wash water and cook in a cov- 
ered pot only 8 or 10 minutes. Add salt 
butter. Drink pot liquor, or use in soup 


For the average home gardener, 
onions are best grown from bulbs, or 
sets." These are planted in early spring 
12 to the foot in rows about a foot 
apart. Plant just deeply enough that the 
tops of sets are at the surface of the 
ground. When tops are 6 inches high 
sprinkle with poultry manure or nitrate 
of soda, about 4 ounces to 25-foot row 


PREPARATION: Young onions moy be 
pulled as desired. When tops begin to 
Jie. in late summer, the full-grown on- 
pulled and stored in a coo 
lf you don't like ‘em raw, you 


ons are 
iry piace 


se the least vitamins by boiling them 


Plant after danger of frost is 
ver, in rows about 2 feet apart, drop- 
ping beans 4 inches apart in the row, 
and cover with about 2 inches of soil. 
For a constant supply, plant every two 
weeks until August. Wotch for beetles 


PREPARATION: Break off both ends and 
pull off any strings. To hold vitamins and 
minerals, cook the beans whole and cut 
Cook in boiling salted 
15 to 30 minutes. Don't 
carbonate to preserve color 


them up after 
water to cover 


use sodium b 


vitamins and the other with eight minerals 

Its makers had anticipated such a need, 
long ago. For five years, chemists and doc- 
tors had been experimenting in Bloomfield, 
N. J. laboratories, fighting to compound 17 
nasty-tasting, elusive chemical materials 
into two small cakes that could be eaten as 
palatable food. 2,900 combinations 
were tried. Finally, a few months ago, the 
desired result was achieved 

Five hundred men have begun the test at 
Pratt & Whitney. For the first two weeks, 
three cakes of vitamins and one of minerals 
were given each man each day, to eliminate 
quickly any deficiency he might have had 
From then on, one vitamin and one mineral 
ake became his daily ration. If health sta 
tistics show the noticeable improvement in 
stamina and efficiency that is expected, 


30,000 more men may soon be eating them 


Some 


CARROTS—CULTURE: Plant from March until July, in 
almost any soil. No extra nitrates 
| " needed. Put seeds ' inch deep in rows 
14 inches apart. When seedlings are 
an inch high, thin to an inch apart. 
Bright-colored kinds give most vitaminA 


PREPARATION: To save vitamins, don't 
scrape carrots or leave them soaking 
in water. Eat them raw, or boil them 
in a little water in a covered pot. 
Cook just long enough to be tender 
not enough to make them mushy, soggy 





strange, in this best-fed 
to speak of widespread 
fought by drastic 
enriched food 
Yet, at 

called 


It may sound 
nation in the world, 
hunger that must be 
changes in diet, artificially 
ind chemical supplements. 
tional nutritional conference 
President last Spring, the 
was disclosed that 97,000,000, 
130,000,000 inhabitants of the United States 
suffering from “hidden hungers’’—-vita- 
min and mineral deficiencies, often too small 
to produce recognizable disease, but great 
enough to keep men and women “under the 
nervous, low in energy, suscepti- 
poor in muscle and morale 

It is to satisfy these hidden hungers, 
which are almost as common among the 
well-to-do as among the poor, that vitamins 
being enlisted to safeguard health and 
for the nation’s supreme effort. 


a na- 
by the 
alarming fact 
out of the 


are 


weather,” 
ble to 


colds, 


are 


vitality 


Sow early, then every two weeks 
2 inch 


BEETS—CULTURE 
until August. Place seeds about 
deep, in rows about 1/8 inches apart 
and press soil down firmly. When tops 
are 5 or 6 inches tall, apply a little ni- 
trate of soda, thin to 4 plants a foot 


PREPARATION: Use as soon as possible 
after pulling. Wash thoroughly and 
boil in salted water 30 to 60 minutes. 
When tender, plunge them in cold wa- 
ter and rub off the skins. Tops may be 
cooked separately for use as greens 


LETTUCE—CULTURE: May be raised from plants bought 
in the spring, or from seeds. Choose 
=~ loose-leafed, deeply colored varieties. 
Plant seeds ‘2 inch deep. Thin seedlings 
to 4 inches apart; later, thin plants 
to 18 inches apart in all directions 

dp 
Sh PREPARATION: Do not throw away out- 
~~ er, greener leaves, which contain most 
el vitamin A. Wash in cold water but do 
<S*— not bruise, as vitamins and minerals will 
t, bleed out. Use as soon after picking as 
ts possible, to get the precious vitamin C 


ee 


es 


POTATOES—CULTURE: Plant only certified seed pota- 
toes, cutting them so there are at least 
two good eyes in each piece. Plant in 
/ t=. April, 5 inches deep in drills about 30 


——+ --——_ + - 


4 inches between rows and 9 inches be- 
—, Fertilizer 

sf should be worked into the soil before 
a. s = pieces are planted. Dust or spray 
the vines with a poison to control bugs 


/ 
I 


t 


y 4-_tween the pieces of potato. 


_4 = ey 
i a Oe PREPARATION: To keep the vitamins, po- 


| aE. + tatoes should be either baked or boiled 
oa <mrs with their skins on. Frying lowers the 
Se 


vitamin content considerably. When in 
] storage they lose much of their vitamin 
C, but retain much B-!, B-2, minerals 


te ah ond Buy plants from a local nursery 
and set out in rows 3 to 4 feet apart, 12 

| to 15 inches between plants in the row. 

ik i" No extra fertilizing is needed. Early-set 


\ on can be protected from cut- 
Te worms by the use of a poison bran mash 
+ of at PREPARATION: To get every vitamin that 
ashe, of a tomato contains, you should eat it 
at fully ripe, freshly picked, and 

€ you like them cooked, baking destroys 
{ less vitamins than stewing. But even 


stewed tomatoes have worthwhile supply 


3 raw. If 


rie 








A Home Guard company commander with a mortar 
made froma piece of metal piping or castoff boiler tube 


Setting the mortar for action. A quick jab in the 
ground with the spadelike tail holds it in position 


The bomb fuse is lighted by tipping a lighted match 
to its end. This job needs steady nerves and hands 


BRITISH 
HOME GUARDS 


MAKE THEIR OWN 
MORTARS 


UT of scrap materials British Home 
O Guardsmen are making their own 
mortars which can lob six-pound explo- 
sive or smoke shells as far as 350 yards 
with a remarkable degree of accuracy. 
The four-inch barrels of these homemade 
weapons consist of old pieces of metal 
piping or boiler tubes. Instead of a tri- 
pod base, used on regulation mortars, 
the Home Guard weapon has a tail in 
the form of a spade which is shoved in- 
to the ground and holds the mortar in 
position at the desired angle of fire. A 
fuse on the shell is lighted, the shell is 
dropped into the barrel, and the explo- 
sion hurls the projectile at the target. 
The weapon can be used to blast enemy 
vehicles or parachutists, and is expected 
to give a good account of itself in the 
event of an invasion attempt. The cost of 
the entire device is less than ten dollars 


Dropping the charge in the barrel. Within four 
seconds after the fuse is lighted, the shell 
is fired. The four-inch weapon lobs a six-pound 
projectile 350 yards with remarkable accuracy 
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Testing a 5,000-horsepower motor that will help produce metal for fighting planes in a great new sheet mill 


soci ALUMI 


New Plants and Processes Swing into Action to Meet 


the Demand for This Essential Material of Air Power 


By ALDEN P. ARMAGNAC 


IXTY THOUSAND new airplanes 

in 1942. One hundred and twenty- 

five thousand more planes in 1943. 
These stupendous figures must be met 
by the American aviation industry, the 
President declares, in our all-out war 
effort. 

And about nine tenths of the weight 
of a modern plane consists of alumi- 
num. That simple fact explains why 
United States troops moved into Dutch 
Guiana, in South America, to guard the 
nearest nondomestic source of bauxite, 
claylike ore of aluminum. It accounts 
for door-to-door collections of alumi- 
Atomic model of aluminum, with steel balls represent- num articles including pots and pans, 
ing atoms magnified about 20,000,000 times. Their ar- hat forms, slot machines, racing horse- 
rangement indicates “face-centered cubic crystals” shoes, practice violins, tap-dancing 
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Underground mining 
of bauxite, the ore 
of aluminum. If the 
ore is deep in the 
ground, it is mined 
much like coal, os 
shown. But if it is 
near the surface, it 
is removed by open- 
pit methods. Over- 
lying sand and dirt 
s scraped off and 
the surface of baux- 
ite cleaned, after 
which the ore can be 
loosened in the bed 
by dynamiting and 
loaded in mine cars 


Crushed, dried, and ground to a 
wder, ore is digested in a hot 
tion of caustic soda which 

Jissolves the alumina, or alumi- 

num oxide. Impurities are removed 

Dy these large filter presses... 


while the solut on containing 
uminum is pumped into tall 
tanks. As it cools, alu- 


ttiing 
‘ 3 
num hydroxide is precipitated. 
When this is heated in rotating 


kilns, the alumina is obtained 




















ELECTRIC CELLS like this yield mol- 
ten aluminum. (Reprinted from “Non- 
Ferrous Production Metallurgy, by 
J. L. Bray, John Wiley & Sons, Inc.) 
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HEAT TREATMENT 
CONVERTS ALUMINUM 


ALUMINUM METAL 
MAY BE CAST, FORGED 
EXTRUDED, DRAWN 
ROLL EO. ACCORDING 


TO 
O USE 


flow sheet'’ compares the major steps 
n producing aluminum from bauxite (standard proc- 
ess) and from common clay (new Hixson process) 


Adolf Hitler! 
restrictions of 


clogs, and even a bas-relief of 
And it lies behind stringent 

nonessential consumption of aluminum, not 
civilian but also for military 
is mess kits, in which stainless steel 
“airplane metal.” 


mly for uses 


such 
and plastics replace the 


Molten aluminum pours from a giant ladle into molds 
to form pigs of the pure metal. It may be forged 


cast, or rolled into various parts for warplanes 


Plane makers say that they can turn out 
their quota of aircraft if they can get the 
aluminum to do it 3y far their biggest 
aluminum, to cover wings and 

help existing plants meet it 
rolling mill in 


need is sheet 
fuselages. To 
the largest aluminum-sheet 


Rolling aluminum sheet for covering wings and fuselages. It also is used extensively for forming aircraft 
structural members. About nine tenths of the weight of a modern plane consists of aluminum of all kinds 








Forging a strong aluminum-alloy propeller blade. 
step in the production of an aircraft propeller. 
plant the blade goes to the manufacturer for machining, balancing 


the world is swinging into action. Erected 
by the Aluminum Company of America, it 
will turn out enough high-strength 
metal to provide for 1,000 medium bombers 
a month. 

Aluminum 
building will emerge 


sheet 


entering the 5S8-acre 
is the finished product 
four tenths of a mile Electric motors 
of 5,000 horsepower drive the mill that flat- 
which then pass 
continuously through a series of rolls. Each 
roll reduces the thickness and increases the 
length of the until it is ready to be 
sheared to size for shipping. Intensive re- 
search has made it possible to use ingots of 
exceptional size, and to reduce the number 
of rolling operations, so that the sheet 
comes out of the rolls 50 times faster than 


iway 


tens the ingots into slabs 


sheet 


ever before 

Other mills, scattered country-wide, forge 
aluminum into parts like airplane propel- 
lers; cast it in sand molds, for cylinder 
heads and a variety of fittings; roll alumi- 
num rod or bar for structural fittings; and 
draw aluminum tubing for framework and 
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This is the first 
From the forging 


for fuel and oil supply lines. 

First, however, comes the 
difficult task of winning the 
lightweight metal from its 
ore. One of nature’s ironies 
makes aluminum, easily the 
most abundant of all metals 
in the earth's crust, one of 
the hardest to extract. Ev- 
ery ton of aluminum pro- 
duced means the expendi- 
ture of bauxite, soda, lime, 
cryolite, coke, tar, and 
pitch totaling nine tons; 
22,000 cubic feet of gas fuel, 
or the equivalent in coal; 
and enough electricity to 
supply the average home 
for 35 years! 

Bauxite, the 
raw material, comes 
Arkansas, Alabama, and a 
few other southern states; 
and from Dutch Guiana. If 
it is found near the surface, 
open-pit mining recovers it. 
First, any overlying sand 
or earth is removed, and 
the surface of the bauxite 
carefully cleaned. Then the 
ore is blasted loose with 
dynamite and loaded into 
mine cars. In case the baux- 
ite lies deep below the sur- 
face, it is mined, much like 
coal, by underground tun- 
neling. 

High-grade 
tains up to 60 percent of 
ilumina, the oxide of aluminum, which 
serves as the starting point for producing 
the metal itself. But the ore also includes 
a troublesome percentage of iron oxide and 
other impurities, which first must be elimi- 
nated. Therefore the ore is hauled from the 
mines to a near-by mill where it is crushed, 
washed to remove intermixed clay, and 
dried in rotating kilns. Ground to powder, 
it is treated with a hot solution of caustic 
soda, or lye. This dissolves the alumina, 
but the impurities are left behind as red 
mud when the solution is filtered. 

Now the solution is pumped to precipitat- 
ing or settling tanks as high as a five- or 
six-story building. As it stands and cools, 
a sandy white substance called aluminum 
hydroxide settles to the bottom. This is 
nothing more than alumina combined with 
water. To drive off the water, the prod- 
uct is heated white-hot in long rotating 
kilns, and snow-white alumina remains. 

Some of it is sold in this form as an abra- 
and also, fused and cast into blocks, 
refractory material for withstanding 


principal 
from 


bauxite con- 


sive 
as a 
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great heat. In fact, alumina ranks as one 
of the stubbornest of the common metallic 
oxides to decompose. The trick of extract- 
ing aluminum metal from it was the epoch- 
al discovery of C. M. Hall, a 22-year-old 
amateur chemist of Oberiin, Ohio, in 


He succeeded in taking alumina apart by 
passing electric current through a solution. 


Today this is done in shallow, elongated 
electrolytic cells filled with molten cryolite, 
or “ice rock,” in which alumina dissolves 
Natural cryolite, a translucent white min- 
eral, is found at only one place in the world 

Ivigtut, Greenland. To offset any conceiv- 
able interruption of the supply, however, 
chemists have developed synthetic fluoride 
salts of similar composition. 

Carbon anodes, formed from petroleum 
coke, tar, and pitch, dip into the electrolytic 
bath. A thick lining of carbon within the 
heavy steel pot forms the cathode. Thou- 
sands of amperes of electric current, flow- 
ing between these electrodes, heat the bath 
and keep it molten. Moreover, the electric- 
ity breaks down the dissolved alumina, and 
aluminum collects in a pool at the 
bottom. As many as 100 of these cells may 
be used in a single installation. 

Until now, bauxite has been the only ore 
of aluminum. But many an official brow has 
furrowed at rising consumption. Under the 
enormous demands of war production, it 


metallic 


1886. 


was feared, known bauxite deposits in the 
United States would soon be exhausted. 

Fortunately that prospect has been fore- 
seen by Prof. Arthur W. Hixson, Columbia 
University chemical engineer. His answer 
is a remarkable new process to extract 
aluminum from plentiful, common clay, and 
from low-grade bauxite. For the first time, 
he says, it employs an organic solvent to 
solve a metallurgical problem 

First he uses boiling hydrochloric acid on 
roasted clay, dissolving both the low alu- 
mina content and the iron impurities. Then 
he adds isopropyl ether, a by-product of 
isopropyl alcohol, which is used in the man- 
The organic liquid se- 
lectively iron, but not the 
aluminum. Forming a separate layer be- 
cause of its different specific gravity, it may 
readily be drawn off, leaving a concentrated 
solution of aluminum chloride. The latter, 
when heated, yields pure alumina, which 
is treated as in the standard process. 

Best of all, this economical process may 
be put into immediate, full-scale operation 
whenever need arises. No experimental 
“pilot plant” will be required to work out 
production problems, according to Profes- 
sor Hixson, because each separate step al- 
ready is familiar to the chemical industry. 
Perhaps here is the means of creating and 
maintaining our future air armadas. 


ufacture of acetone 


dissolves the 


Aluminum rod or bar is rolled by machines like this. In addition to its use for airplane structural fit- 
tings, this form of the lightweight metal is employed in making many types of screw-machine products 
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HUNTING TUNGSTEN 
WITH BLACK LIGHT 


lack-light prospectors at work in an aban- 
doned gold-mine tunnel. In inset, examining 
sand under ultraviolet light for scheelite, 
ore containing tungsten needed for defense 


iat 
f tung- 


let torch disclosed a rich streak of 
a vein of gold and the mine's 
wner was astonished to find that rock 
iway in the dumps was “lousy with 
Black-light prospecting is said 
new sources of tungsten. 


laytime 

a deep-blue sten beside 
mportant war ‘ 
western des- thrown 

mines. In one 

‘ity, an ultra- to open vast 


the stuff.” 


s seen by daylight (at left, below) and under the filtered rays of a mer: 
ght striking the valuable mineral makes it glow in the dark with blue radiance 
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On this laboratory plane wing's leading edge, ice has lifted the turning ‘feeler’ off its seat, breaking a 
contact io turn on a warning light. Feeler turns slowly to prevent slinging off water and allow ice to form 


4 the feeler forward to break an electric con- 

Ice Detector on Plane Wing tact. This operates a relay switch to close a 
second circuit and light a second warning 

Warns Pilot To Use De-Icer; light. Movement of the feeler forward as the 
ice builds up also moves part of its telescop- 
ing drive shaft which thus operates a vari- 
able resistor in the second circuit. As the 
resistance changes, a hand moves accord- 
ingly on the dial which is calibrated to show 


Measures Coating Thickness 


CE formation on the wings of planes dur- 
ing flight may now be detected and meas-_ the build-up of the ice in quarter inches 

ured by a device set into the leading edge ot! from ', to two inches. Operation of the 

a wing. Invented by John F. Carssow device can be made automatic, turning on 

Los Angeles, and tested in operation on the de-icer at a given depth of ice. 

Western Air Lines plane during the 

winter, it instantly tells a pilot when 

to turn on the plane's de-icing equip 

ment. A propellerlike feeler in front RUBBER-BLANKET DE-ICER 

of a tiny pillbox-shaped housing on ON WINGS LEADING EDGE 

the leading edge is turned slowly by THICKENING ICE 

a motor when outside air tempera- FILM PUSHES INSTRUMENT- 


ec FEELERS ‘4 TRIC BOARD DIAL 
ture drops to 36 degrees, and a light FORWARD a 
j v/ 





ICING ZONE 
REACHED 


simultaneously flashes on the instru- ee 7 tae 


ment dial to warn the pilot. The first 
thin film of ice on the pillbox forces 


AS ere ee SLOTTED 
Right, note feeler's drive shaft that tele- N : 4, TORQUE TUBE 


: ICE FILM GROUND 1 : \ 
scopes outward as ice forms. A rake gear BREAKS ELECTRIC GEAR TURNS 
CIRCUIT, ALLOWING RESISTOR AS 


n the shaft m riable resistor, al- 

. . 7 — ™ variable resis - , ™ “ICING” LIGHT TO — ICE PULLS RAKE 
tering current flow in the gauge which is FLASH ON ~ Sa aoe eee 
calibrated to record ice thickness in inches. F 


Below, complete unit for an airplane wing 
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WHEN A FLYER SHIVERS — 
He uses more oxygen 
v}7 
~ - 
- ~ : ©) 
4 | ‘ 
A flyer using a vie) a will use five 


normal amount { } times that 


/ \ amount when 


of oxygen when f 
he is comfort- / \ he shivers 
ably warm— 


from the cold 
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AT TWENTY BELOW ZERO in the Army's new refrigerated 
test chamber, a flyer shivers in ordinary clothing while tak- 
ing the “‘Dougias bag test’ to show how cold increases oxygen 
consumption. The chamber can be brought to 67 below to match 
conditions in the substratosphere. At right, the warmly clad 
observer carries bag containing exhaled air out of the chamber 
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AIR SURGEONS 


F ANY “secret weapon” is to 
prove important in the pres- 


to 


ent war, it is just as likely 
be an instrument of life preser- 
vation as of death dealing 

In aviation this is particu- 
larly true. If this nation’s bom- 
bardiers can learn to operate 


is efficiently as their engines 






it deathly high altitudes, if its 


pursuit pilots can learn t 
stand a centrifugal force 
nine or ten gravities instead of 
only five or six G's as they ma- 
neuverto strike the enemy, if its 
night fighters can learn to se¢ 
in the dark, then such acco 
plishments may well be decisiv 
in obtaining air superiority 
The new frontiers of ve 
locity, altitude, and night vi- 
sion are crucial battlegrounds 
ind on leadership falls 
on the medical branch of the 
U.S. Army Air Forces—— the 
flight surgeon Today impres- 
Sive financial ind brain re- 
} 


sources tron resear‘ 


nstitutions have been enlist 
but the fact that Ameri 
not lagging on the 


+ 
the 
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GROOM MEN FOR SURVIVAL AT HIGH ALTITUDES 


flight surgeons who faced down a myriad of 
discouragements and stuck to their research 
during the starvation years of military avia- 
tion. 

There is an unearthly, mechanistic, man- 
from-Mars quality about this whole subject 
of man’s adaptation to an unnatural ele- 
ment, which makes it difficult to keep in 
mind that it all comes down to the aches 
and pains, the homely frailties, of the indi- 
vidual. But the flight surgeon never forgets 
it. The flight surgeons for years have main- 
tained their research laboratory at Wright 
Field, Ohio, and now have established sev- 
eral new research laboratories at various 
Air Force Stations. Through these funnel 
all the findings of the various research or- 
ganizations now working on the physiology 
of flight. But as the service is administered 
by the Air Surgeon, Col. David N. W. Grant, 
their work all comes down to the individual 
physician who lives with each air squadron, 
practicing preventive medicine as a sort of 
combination family doctor and athletic 
trainer, watching the pilots physically, men- 
tally, and emotionally, keeping them fit to 
function in an element for which nature 
never intended them. 

The newest and most mysterious job of 
the flight surgeons is the problem of night 

The coming of actual war in 1939 
night military aviation immedi- 


ately. The blackout was something new 
to mankind. Pilots had to learn to land 
without floodlights, only a few faint clews. 
They had to learn to distinguish the enemy 
as only a dim silhouette in the dark sky. 
Their glareless instrument board, worked 
out with infinite care by the flight surgeons 
and engineers, had to be darkened along 
with everything else 

It soon developed that pilots with perfect 
day vision showed wide variations in ability 
to see at night. Strenuous efforts still are 
being made to perfect simple, speedy tests 
to pick the best night fighters. 

The photochemistry of night vision is still 
mysterious, but it is thought to be inti- 
mately connected with vitamin A in the diet 
A deficiency of vitamin A causes xeropthal- 
mia, an eye inflammation commonly asso- 
ciated with night blindness; but the Air 
Forces are interested in something much 
less obvious than that. 

In the retina of the eye is a pigment 
known as visual purple, very sensitive to 
dim light, formed by a combination of vita- 
min A with certain proteins. Light bleaches 
out the visual purple in the eye. Prevailing 
theory is that adaptation to darkness de- 
pends on the amount of visual purple stored 
up in the eye, and that glare blinds us by 
bleaching it out. Blindness follows glare 
until the pigment is restored. Whether or 


——_ 


EXHALED AIR is measured by 
forcing the contents of the bag 
into a telescoping tank calle 
@ spirometer, while a sma! 
sample is drawn off for analysis 


AMOUNT OF OXYGEN in th 
sample is shown by Haldane dp 
paratus, for comparison with th 
total amount of air in test bag 














WHEN A FLYER FIGHTS AT HIGH ALTITUDE - 


The oxygen content of his blood 
drops from exertion in rarefied air 


For test: Simulated alti- 
tude, 40,000 feet. 40-pound 
bucketful of lead weights 
to be lifted 30 inches, 8 times 


a minute, for four minutes 


—_ 


ot this is the final solution, the flight 
surgeons heavily load the diet of 
pilots with butter, e , carrots, and 
spinach to supply large quantities of 
vitamin A The flyers grumble g 


humoredly abi duty food" and put away 


large platefuls of salad greens 


The structure of the eye also is important 
in night vision, especially the placing of the 


rods and cones, sensory bodies in the 


‘ 


ina. The human retina, unlike that of lower 


animals, has at its center a yellow 
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Clamped on the ear, the oximeter measures 
the oxygen content of a subject's blood as 
he performs work in a high-altitude chamber 


SREEN FILTER 
MEASURES EAR 
THICKNESS 


U 


RED FILTER 
REGISTER OL 
OF BLOOD, WHICH 
TURNS FROM REL 
TO PURPLE WITH 
OXYGEN LOSS 


Chemical analysis checks the oximeter test for accuracy. 
Here the doctor inside the test chamber is taking a sam- 
ple of the subject's blood. This goes to the laboratory 


the macula lutea, made up almost 


of cones. This macula gives us 


acuity of vision, enables us to read; but it 
ood for night vision. The periphery of 
retina is amply supplied with rods, 
sensitive to light and movement, which pro- 
vide the warning mechanism of the eye. It 
is here the visual purple is found 
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. while, on the outside, an observer takes the oxim- 
eter readings from a galvanometer (right). Pressure 
in the chamber simulates conditions at 40,000 feet 


NORMAL READING 

Sea Level (without oxygen) 95% 
RESULT OF DROP TO trick for seeing in the dark, a device 
70% = Unreliability used by the astronomers of ancient 
ee one alii illite: Wtniiies idan Egypt for hunting dim stars with the 
naked eye. Often the corner of the eye 
50% —Comple’e Less of Consciousness will pick up a dim light at night, but 
that light will disappear if stared at 
directly. The way to see faint illumina- 
tion at night is to look, not straight at 
it, but about seven degrees away from it. 

Night vision has been found also to 
have a close relationship to oxygen sup- 
ply. The daytime flyer has no special 
need of artificial oxygen supply below 
19,000 feet, but the night flyer must 
use it from the ground up. Night vision 
starts failing at 4,000 feet without 
oxygen and at 10,000 has fallen off 
decidedly. The man who has been using 
oxygen, if glared by searchlights at 
10,000 feet, will get back his vision in 
three or four minutes. Without oxygen 
it will take him more than ten times as 
long. 

Now that American planes have at- 
tained a top diving speed of over 600 
miles an hour, and the structural 
strength to pull out of such a dive, it is 
a commonplace that our ships are bet- 
ter than the men who fly them. Speed 
itself is no hazard, so long as the cock- 
pit is inclosed; all of us are moving 12.4 
miles per second with the surface of the 
earth. But the instant high velocity 
varies from a straight line, in a zoom 
upwards or a horizontal turn, the ordi- 
nary pull of gravity is multiplied by 

While looking straight ahead, hold your’ centrifugal force—-by five, six, even ten 
hand at the sice of the head, waggling the times or more. In a seven-G turn a pilot's 
fingers. Then bring it forward. You will weight is multiplied seven times. His blood 


18,000 Feet (without oxygen) 70-75% 





. . where the oxygen in it is absorbed by chemicals 
in this Van Slyke apparatus. The height of a mercury 
column gives a reading on percentage of saturation 





be conscious of motion and a light image weighs as much as molten iron. 

long before the fingers come into the field Continue this force more than an instant, 

of the macula, which focuses them sharply and the pilot sees mist before his eyes, then 
From these facts of anatomy the sur- a graying, then a “blackout,” leading 

geons have been able to teach the pilots a toward complete unconsciousness, as blood 
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is drained irresistibly away from the brain 

A healthy young pilot can usually stand 
from 5'. to six G's for three seconds with- 
out blacking out, but he probably pushes 
himself and his plane harder than that. The 
pursuit pilot takes the blackout for granted, 
as merely a part of the day’s work. 

The flight surgeon has never been will- 
ing to accept this view. He is supported by 
recent British studies with a motion-picture 

pilot in action. 
instrumental re 
films 


camera fixed on a 
In relation to time 
cordings of the 

illy show the face 

multiplied weight, the blank expres- 
the lapse into the uncon 
than pilots 
completely 


pursuit 
and 
? 


force applic d, the 


nuscles sagging 


eves 
longer 
pass out 


kouts last 
they 
without realizing it. Such things mean loss 
blank moment 
fight is lost 
may greatly 
Merely rais- 


suspect ften 


ot combat efficiency, and the 
when the 


pe sture 


may be the instant 
4 slight change in 
the pile ts resistance 

feet six inches has increased resist- 

G's. Prewar studies with a cen- 

Air Research Institute in Ger- 

many showed that a pérson lying on his 
back could stand a pull of 15 G's for thirty 
though beyond ten G's he found it 
against 


in the 


set onds 
impossible to lift his chest 
breathing Standing is the 
worst sudden force of 4'2 G's 
has been known to break a man's leg. Pilots 
carrying infantry and parachute troops on 
their feet have to watch out for this 
Anything which shortens the blood 
umn in to the pull of centrifugal 
force increases the resistance to it. One rea- 
that the heart provides a 
limited amount of blood pressure, and the 
head to function properly pressure 
equivalent to a column of 


almost 
the force for 


position; a 


col- 
relation 
son for this is 
needs 
water 50 centi- 
meters high 

rhe man with 160-cm. blood pressure at 
the heart has 110 cm. available to lift his 
blood to the head. At one G, normal grav- 
ity, he needs 30 cm. to lift the blood; at 
two G's he needs 60 cm. Theoretically he 
will reach his limit at about 3 2/3 G's. 

An important factor is the draining down- 
blood out of the head, 
into the lower parts of the body, and its 
lifficulty in rising back to the heart. If the 
force continues, the blood vessels in the 
abdomen expand and pool large quantities 
of blood, reducing the supply back to the 
heart and thereby cutting pressure. A 
circulatory collapse may result from this, 
causing long unless 
the flyer is in bad physical condition it does 
seconds of an air- 


ward of the heavy 


unconsciousness, but 


not happen in the few 
plane turn 

If the fiver 
head ten cm., or 


lowering his 
needs only 


leans forward, 
four inches, he 
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20 cm. of pressure to lift blood to his 
brain. With 110 cm. available he can get up 
to 5.5 G's in this position, before reaching 
his limit. If he is one of those individuals 
whose blood pressure increases under ex- 
citement, a total pressure of 210 cm. will 
give him a resistance of eight G's. 

Tall, slender men with long blood columns 
don't make good pursuit pilots. They black 
out easily and tend toward low blood pres- 
sure. Chunky men tend to run a high blood 
pressure when excited. Theoretically, the 
ideal pilot to resist multiple G's would be a 
squat old man with high blood pressure and 
hardening of the arteries—-blood vessels so 
rigid they would not expand to pool blood 
in the abdomen. That is, he might be good 
until his heart or a blood vessel failed 

All this has dealt with downward forces 
If the wing load of a plane is reversed, as in 
an outside loop, the effect is different. Blood 
rushes to the head at high pressure. At only 
three G's the pilot is likely to “red out” and 
only a slight increase may bring uncon- 
sciousness and brain hemorrhage. Pilots 
flying upside down have to be very careful 

The most practical flying position for 
dive bombers and pursuit pilots continues 
to be seated, with feet on high rudder pedals 
and shoulders bent far forward. Jackknifed 
in this fashion, the pilot naturally constricts 
his abdominal muscles, holding in the blood 
vessels, and this effect may be increased 
by tightening a belt across the abdomen 
Once bent forward, the head and shoulders 
are automatically carried farther down by 
centrifugal force 

Men have dreamed of fast pursuit ships 
flown like a sled, bellywhopper. But a pilot 
on his stomach cannot hold his head up 
without special support, and cannot breathe 
with all that weight on his chest. Seats 
have been devised which tilt back, but 
the posture is better adapted for getting 
a shave than for mortal combat. Lying on 
the side might work. 

Developments of this sort 
changes of cockpit design, controls, and 
pilot training. Intensive secret efforts 
toward such ends are being pursued both 
in this country and in Germany. We have 
an experimental centrifuge said to be bet- 
ter than that of the Germans; whirling ona 
24-foot diameter, it can apply its high 
forces almost instantaneously. We are not 
lagging. When you hear of American planes 
in Libya turning inside the Messerschmitts, 
that means that the pilots are taking 
stronger forces than the Nazis. And, de- 
spite the flight surgeons, they doubtless 
still are blacking out. Those young devils 
drive themselves and their planes to the 
limit. What the medical men have done 
is to increase the effective—or usuable 


will require 
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speed and maneuverability of the airplane. 
The frontier of altitude is being con- 
quered rapidly. Two years ago a flight to 
30,000 feet was a rarity. Today flights to 
35,000 and better are made regularly, by 
test pilots at least. As for the flight sur- 
geons, their research men work daily in 
low-pressure-chamber equivalents of 40,000 
feet and more. For some time we have been 
saying that airplanes could fly higher than 
their pilots. Today it is beginning to be 
doubtful whether this is longer true. 
Airplanes have mechanical difficulties at 
high altitudes which are not all solved by 
the supercharger. Supercharged air needs 
to be cooled for the engine after compres- 
sion, and while bombers easily carry the 
additional weight of the cooler, it is difficult 
for pursuit ships. In some ships magnetos 
and crankcases have had to be _ super- 


“BIKE RIDE’ 


By a half hour's pedaling on a gymnasium bicycle, 
while breathing oxygen through a BLB-type mask, 
this flyer rids his blood of bubble-forming nitrogen 
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charged. Fuel has started to boil away at 
low pressure. Lubrication has failed in the 
cold. We don’t ordinarily hear about the 
high-altitude attempts which don’t suc- 
ceed. 

Medical problems of high 
also been largely mechanical. Operations 
at 40,000 feet are made possible by an 
oxygen mask. At this low pressure men 
are coming close to the ceiling of existence, 
without either pressurized cabins or pres- 
surized suits. Up to 40,000 feet the oxygen 
saturation of the blood can be kept up close 
to normal, but after this it falls rapidly and 
the absolute ceiling is in the neighborhood 
of 45,000, for selected personnel only. 

Man adapts himself to living high in the 
mountains by producing more red cor- 
puscles in his blood, but daily flights of 
several hours are not enough to bring this 


altitude have 


BEFORE A FLIGHT FORESTALLS DREADED BENDS 


Valve regulates oxygen supply to mask. The small 
knob is set to the desired altitude; large dial 
registers the cylinder pressure and rate of flow 
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CYLINDER 
PRESSURE 


WITH MASK 
ONLY 
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FLYING SUIT heated by electricity 
gets its current supply through oa cable 
connection at hip. Heated glove plugs 
in at outlet on sleeve as shown above 





THERMOCOUPLES taped to finger, toe, 
thigh, and chest register skin tempera- 
tures in cold-room tests to show whether 


heating wires are properly distributed 


READY FOR THE TEST. Trailing the 
harness of wires leading to the thermo- 
couples, the subject enters cold chamber 


COLD FEET are prevented 
by heated boots that plug in 
eg of suit. In 

ectric suit is 

ump 


seen at the right 








about. He is dependent on the laws oi 
physics and the behavior of gases at vari- 
ous pressures, inside and outside the lungs. 
Even breathing pure oxygen, he comes to 
the point where he can’t get enough to 
maintain himself, and this development of 
anoxia, or oxygen lack, proceeds much 
more rapidly in the last 10,000 feet than one 
might suppose. 

To understand this, let us start theo- 
retically at 51,000 feet and work down. At 
this altitude the atmospheric pressure is 
equal to a column of mercury 87 millimeters 
high. Now at all levels, from the ground 
up, the space inside the lungs is saturated 
with water vapor, with a constant pressure 
of 47 millimeters. Body metabolism pro- 
duces carbon dioxide at a rate which keeps 
its pressure in the lungs practically con- 
stant at 40 mm. Together the water vapor 
and CO, make up 87 mm. of pressure, and 
there is no room for any oxygen whatever 
to get into the lungs. 

Now let us come down to 40,000 feet. 
Here the atmospheric pressure is about 141 
mm., enough to allow a lung pressure of 
50 mm. of oxygen. That is the critical level, 
enough to ke ep the blood 80 to &5 percent 
saturated with oxygen. Below this pres- 
sure, saturation rapidly falls to a danger- 
ous level. 

Coming down to 33,000 feet, we find the 
atmospheric pressure is enough to allow a 
pressure of 106 mm. of oxygen in the 
lungs (assuming the oxygen mask is deliv- 
ering This 106 mm. is the 


pure oxygen). 


normal amount of oxygen in the lungs at 
sea level. 

Without an oxygen mask, a man reaches 
the critical pressure at about 12,000 feet and 
the ceiling around 25,000, for the atmos- 
phere is only 21 percent oxygen. 

High-flying pursuit pilots don’t have to 
use much physical energy, but bomber 
crews have to move around, and that work 
uses up oxygen. In the low-pressure cham- 
bers today at 40,000 feet they are studying 
this use of oxygen in detail. The subject, 
wearing his oxygen mask, lifts weights to 
use up the oxygen in his blood. Attached 
to his ear is a device called the oximeter, 
which filters light through his ear and 
measures the changing color of the blood 
with a photoelectric cell. 

Slight efforts make a remarkable differ- 
ence. Shivering, for instance, is the body's 
involuntary way of getting warm. This 
“work” increases the basal metabolism 
rate by four or five times, and uses up 
that much more oxygen. 

The cold, 55 or more below 
substratosphere, is thus intimately 
nected with the use of oxygen as well as 
comfort, for heat comes from oxidation. 
If a fiyer gets cold at 15,000 feet, a few 
breaths of pure oxygen will warm him up. 
To avoid great bulkiness of clothes, elec- 
trically heated suits have been developed 
Some of these merely heat the hands and 
feet, but as to this care must be taken. If 
warmed too much, that 


»”9”) 


zero in the 
con- 


the extremities are 


stimulates the Continued on page 


IN THE REFRIGERATED CHAMBER, with the suit-heater cable plugged in, he sits in the cold. Wires 
from the thermocouples lead to apparatus outside, where an observer takes readings as seen at right 
below. Out of these tests come improved clothing for high altitudes, combining warmth and mobility 
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Radio Metal Locator Cuts Time in Treating War Wounds 


IMILAR in principle to a radio “treasure 
probe takes only 


electrif 
locate a metal fragment 
a war casualty, eliminating 
time in X-ray examination. 
in exploring coil in a steel finger is 
the body of a patient, a dial 
pointer swings over as it approaches the 
point beneath which the metal lies, its great- 
flection being at the spot nearest the 
fragment. Two readings from different an- 


finder a 
atew n 
in the 


new 
1ioments to 
wound of 
loss of precious 


When 
i 


passea over 
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Electric Eye Times Lights 

in Store with Blackouts 
OWNERS of small shops, unable to afford 
all-night watchmen, may now leave on their 
lights after closing time--and still comply 
with blackout regulations When street 
lamps are extinguished, an electric eye fo- 
cused on the nearest one turns off the shop- 
keeper's lights too. As soon as outdoor lamps 
come back on, so do his own. The automatic 
watchman makes it unnecessary to do with- 
out a night-light protection against bur- 
glary, or to sacrifice the advertising value of 
an illuminated window display, during hours 


when a blackout is not in force 


























METAL FRAGMENT WITHIN HIGH-FREQUENCY 


RADIO FIELD ALTERS BALANCE OF CIRCUIT 
TO DEFLECT POINTER ON METER 








Modern U. S. war surgery employs this 
radio finder to locate metal fragments 
and speed treating of wounds. Above, a 
diagram showing the device's principle 


gles show the position and depth, permitting 
a surgeon to remove the metal in a fraction 
of the time formerly required. Given its first 
tryout in the Pearl Harbor raid that started 
the war with Japan, the instrument success- 
fully located metal splinters in 20 cases and 
proved them absent in many others. Inex- 
pensive to construct, it may find use not only 
in war areas but also as standard hospital 
equipment to perform similar service in 
peacetime surgery. 


Focused on a street lamp, the electric eye turns 
off a store's lights when streets go dark for a 
blackout, and turns them back on at the all-clear 
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Waterless Crop Wields Oil 


~ 


ea one , ° a 


An experimental planting of safflower in Los Angeles. Without irrigation, each acre yielded 45 bushels of 


seed from 25 pounds of seed planted. Safflower crowds out weeds and resists disease, bacteria, and insects 


This is the harvest—a pile of safflower seed. 
Processed exactly like cottonseed, it yields an 
oil useful in making soaps, paints, and linoleum 


5. 3% . 
A valuable by-product is the pressed cake remain- 
ing ofter the oil is removed. Used for cattle food, 
cokes are seen here being removed from the press 
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OUGH, oil-producing safflower plants, 

grown on three experimental plots in 

Los Angeles, point the way to a new 
American industry which, if hopes of the 
California State Relief Administration are 
realized, will turn vast desert areas into 
subsistence land for hundreds of families. 
These plants, which flourish in India, thrive 
with or without water. Seeds from their 
thistles, processed like cottonseed, are made 
into cakes and crushed in giant presses, pro- 
ducing oil useful in manufacturing lino- 
leum, soap, and paints. Estimated annual 
yield per acre is 270 pounds of oil, 1,000 
pounds of by-product cattle-food cake. 


By ts F 
Safflower oil draining from the press. Rated be- 
tween linseed and soybean oil in industrial value, 
it may foster a subsistence crop for drought areas 
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Cornell University students learn to live off the country. After a hike in the woods, they eat a meal 
of fish chowder and sassafras teo. They cought the fish, and made tea from roots dug in the woods 


Living Outdoors During 


NOVEL COLLEGE COURSE 


By BRUCE ALLEN 


O AID AMERICANS who may be forced 

to leave their homes and seek subsist- 
ence in the woods, as happened to many 
residents of bomb-torn Norway and Greece, 
Dr. E. Laurence Palmer of Cornell Univer- 
sity has introduced a course to teach young 
men and women how to live out of doors in 
all types of weather with only the barest 
necessities of life. If the United States 
should ever be bombed to any great extent, 
these students and others familiar with the 
outdoors could be called upon to supervise 
evacuees until they reached a safe refuge. 

Students who have been surrounded with 
modern conveniences are surprised to find 
out how easy it is to live on what nature 
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TRAINS STUDENTS 


provides. The woods are full of food in both 
winter and summer if you know where to 
look for it. Heat and cooking facilities are 
amply provided by the right type of camp- 
fire. A comfortable shelter can be erected in 
a few minutes. Dr. Palmer proves these 
facts as part of his course in outdoor living. 
By foraging through the woods in the 
summertime, a substantial amount of huckle- 
berries, wild blackberries, strawberries, and 
raspberries may be gathered. Acorns and 
hickory nuts also can be found available 
without much trouble. A piece of fresh sas- 
safras root, sliced into boiling water, will 
make an excellent tea. Spearmint plants, 
found on the shady border of a running 
stream, also make a good summer drink. 
Although most of the vegetation dies in 
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TO FIND FOOD 


A tip-up makes it easy to catch fish through the ice in 
winter. When a fish bites, the stick rises to give warning 


an Emergency 


AND SHELTER WHEREVER THEY ARE 


the winter, clumps of wintergreen may be found in 
swampy country. By looking in tree hollows, it is 
often possible to find a wide variety of nuts stored 
there by an ambitious squirrel. 

The lowly cat-tail, found in both winter and summer 
in the swamps, can be used for a multitude of pur- 
poses. The roots can be sliced and boiled to provide a 
starchy soup. The leaves can be woven together for 
matting, and the tails, when fluffed out, make excel- 
lent insulating material for clothing or bedding. 

Fish are always a‘good source of substantial food 
while living out of doors. In the winter, a hole can be 
chopped through the ice and a tip-up erected as illus- 
trated. The slightest puii n the line will tip up the 
stick supporting the line as a signal to the fisherman 
that something is biting. 

A knowledge of fire building is one of the most im- 
portant items of camping. The hunter's and trapper’s 
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Edible leaves and berries help to eke out 
a wilderness diet, if you know how to find 
them. Here is a clump of wintergreen 
found in the wintertime under the snow. 
It grows in boggy land, near the ground 
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WINTERGREEN NASTURTIUM 
Wintergreen and wild nasturtium. The lat- 
ter, sometimes found in summer in sunny 
spots near an open field, has leaves that 
add a spicy flavor to salads. Purslane of 
pussley, below, is another woods plant 
that may be pickled, boiled, or served as 
a salad. Wintergreen berries are good to 
eat, and the whole plant is boiled for tea 


PURSLANE, OR PUSSLEY 





WARMTH AND SOAP FROM EASILY FOUND PLANTS 
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SOAPWORT 
FLUFFING THE TAIL ; 


SCOURING RUSH 


3 versatile material for the outdoorsman. Its leaves may be woven 
chair seats. When fluffed out as shown, the tail makes a good 
uring rush and soapwort, at right, are cleaners for the camp cook 











breaks if the tarpaulin does not touch the 
ground around the sides 
A certain amount of equipment must al 
I ways be taken on a camping expedition. It 
reflector is should include an ax, blankets, a small quan- 
d a blazing fire tity of staple foods, several large tarpaulins 
in be erect- or a tent, a compass, maps of the surround- 
gether in a ing territory, fishing tackle, and such other 
A tarpaulin items as are absolutely necessary 
p and fas Courses in outdoor living have started 
stakes throughout the United States as part of the 
national defense program 


to 








frame of saplings on which a 
ean-to. For heat and light in 
shown at right. The leaning 
and the fire is built in 
surprised at the amount of heat 








fire by using this arrangement 
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COMBUSTION 


BER TURBINE VEN BY HOT-AIR 
: COMPRESSOR 


Air enters the nose of the hollow fuselage and is forced by fuel-powered turbines through expansion and 
contraction passages, being ejected from the tail. The ship has made a nonstop flight of 168 miles 


INCE years before the war, engineers of 
S the Caproni aircraft works in Italy have 
with 
One of the first experimental types 
had an open cylindrical fuselage with a con- 


been strange, barrel-shaped 


planes. 


toying 


ventional airplane propeller at its front 
(P.S.M., Jan. ‘33, p. 18). Late in 1940, Col 
Mario de Bernardi, veteran racing pilot, was 
credited with taking an improved model 
the CC-1—-aloft for 10 minutes. 
Now a completely 
Caproni plane, devoid of any propeller. Ac- 
cording to reports from Italy, the CC-2 
weighs 11,000 pounds and seats two persons 
Through a circular aperture at the nose, air 
enters the hollow fuselage and passes through 
a tunnel with alternating bulges and con- 


jet-propelled 


comes 
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tractions. Gasoline-powered turbines give 
the air jet a boost, and add their own hot ex- 
haust gases for increased power. Streaming 
from the tail, the resulting gaseous jet pro- 
pels the craft much like a rocket—-except 
that the Caproni model is said to function 
best at lower levels. 

With increasing demand for speed, Italian 
sources declare, radical new types of planes 
may he expected, and the Caproni design 
represents one promising effort. This claim 
hardly is confirmed by an average pace of 
130 miles an hour maintained by the CC-2 
on a cross-country flight of 168 miles. How- 
ever, the novelty of the design is sufficient 
to interest the aeronautical world in further 
scheduled tests 
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4° 000 000 GAME 


By HAROLD S. KAHM 


ONOPOLY million-dollar 
game, and one of these days some 
home craftsman is going to come 

through with another one that may even top 
this winner. Americans spend $15,000,000 a 
vear on games, and that figure is going up; 
it's going to rocket, in the opinion of many 
game experts. The war is one reason. Black- 
outs in coast cities are causing huge num- 
bers of people to stay home nights, and stay- 
ing home creates a demand for home enter- 
tainment, and lots of it. The curtailment of 
pleasure driving is another factor. The de- 
mand is for games, new games, and more 
And takes no more 
a few days to new game 
This doesn't 


was a 


sometimes it 
invent a 
worth dollars! 
mean it’s easy, but it is well within the 
scope of the craftsman who has a 
fertile imagination and-an-inventive mind. 
It is a little-known industry, this making 
‘ more than 100 manu- 
facturers engaged in it, employing thousands 
About 100 brand-new games are 
ry year, and the publi 


games 
than 
thousands of 


home 


f games. There are 


of people 


“Treasure Hunt’ is played with cardboard pieces 
beoring of the alphabet, with which the 
ployers spell out names of objects given on cards 


letters 
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kids and grown-ups alike gobbles them up. 

The game industry consists largely of the 
buying and selling of brains, for a game is 
often little more than an idea expressed in 
terms of cardboard and paint; it seldom 
affords the inventor a severe mechanical 
problem. The big, important element is an 
idea, cleverly worked out in terms of simple 
materials—and fun. 

Game manufacturers receive thousands 
of game ideas, often in the form of work- 
ing models, but the great majority of these 
are not acceptable because they aren't new 
ideas; most inventors fail because they don't 
go to the trouble of first finding out if their 
big idea is new. It is as though an isolated 
farmer, completely cut off from the world, 
invented the telephone—in 1942—-and tried 
enthusiastically to sell his “invention.” 

This common error can easily be avoided, 
if the prospective inventor will acquaint 
himself beforehand with the current market 
A visit to the game department of a sizable 
store will give anyone a pretty good idea 
of the situation. Describe your idea to the 


"Tripoley,”” a combination of poker, hearts, and 
Michigon rummy, is specially good for parties as 
it can be played by four to ten persons at once 
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manager ot the lepari 
ment. You will find out 
in three minutes 

Ww new your proposed 
same 1S 
There's real 
waiting tor the inventor 
new game, 
must really be 
Monopoly 


to have netted its inven- 


money 
i clever 
but it 
new is said 
tor $200,000 in rovalties 
oderately 
uccessful ram mt 
run that ligh, but it 
iv net its inventor 


$1,200 to $2,500 a vear 


t*e iverage n 


or a period of one to 


five years. The average 

ime aoesn t remain 
popular for than 
tive years, unless it is a 
like ‘*‘*Monopo- 
ly,”’ which is still selling 
ifter some nine years. 

The inventor of a new 


more 


smash hit sonal sales talk 


game usually re 
a royalty amounting to five percent 
lone by the manufacturer 
The latter assumes all risks, makes all the 
necessary investment, takes complete charge 
of sales promotion and advertising; the in- 
ventor simply collects his royalty. Inven- 
tors are not advised to manufacture their 
games themselves unless they have plenty 
of capital and experience. The 
reason is that it is difficult to market a 
single game profitably; all the selling costs 
must be borne by that one game, whereas an 
manufacturer may distribute 


eives 


f the business 


business 


established 


Charlie Wells, game inventor, believes in giving a manufacturer a per- 
At right 
L. K. Anderson, of the firm of Selchow & Righter, game manufacturers 


above, he is explaining his newest idea to 


his merchandising costs over a whole cata 
log of games. 

Experience has shown that the most suc- 
cessful games are those which reflect the 
spirit of the times. “Monopoly,” for in 
stance, owed much of its enormous popu 
larity to the depression. People were broke, 
and “Monopoly” gave them the opportunity 
to deal in huge sums of money, creating an 
illusion of big business, prosperity, and 
success 

In 1883, when there was a widespread in- 
terest in banking on the part of the public, 


a new game made a hit; it was called “The 


AS AMERICANS SEEK WAYS TO AMUSE THEMSELVES AT HOME 


"Jingo" combines jigsaw puzzles and Bingo. In- 
stead of filling in a numbered card, the player fits 
odd-shaped pictures into corresponding spaces 
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In ‘'Foto-Electric Football," players select cards 
representing offensive and defensive plays. In a 
viewer, a lighted picture shows the resulting play 
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C. Leslie Crandall is one of the nation's foremost 
He's at work here on a brand- 


new geography game that you may be playing soon 


reators of gomes 


Game of ing i jt was invented by 


i high-scho uth by the-mame of George 
Parker. Young Parker made up the 
sold 500 the first 


t was the beginning of his 


games 
ind sold them himself: he 
three weeks 

ireer; he is to the head of the famous 
firm of Parker ‘others, In game manu- 
tacturers 

Still earlier the religious spirit dominated 
the nation. In 1843 
invented “The Mansion of Happiness,” the 
board” game in America. The player 
lecorated with the f 


i minister's daughter 
first 
started at a square igure 
turned spinner, and 
his counter forw 1 on the track the num 
ber of spa ted. If the counter 
reached ‘ruelty } d to go back to 
*again. If in the 
counter i 


of “Justice moved 


Justice 

course of th 4 his reached 
Idleness 1e { to move his man back 
to Poverty f he became a Sabbath 
Breaker turns, but if he 


reache Temper- 


three 
Piety 
gained an 
Mansion of Happiness 
During Roosevelt's first term there were 
several successful games based on the “New 
Deal War naturally having a 
good play at this time is they did during 
the last war 
The best 


Honesty or 
extra six spaces toward 


I 
ince,” he 


his goal rhe 


games are 


invent is one that ap- 
children as to adults; 


ill children are game-minded, and a game 
that appeals solely to adults naturally has 
i smaller market. A game that appeals to 
i specific group, such as one based on some 
particular sport, is less profitable usually 
than one with a general appeal to all classes 
ol people 

Manufacturers report a current 
for electric games, and for new card games 

provided the latter are really new, and 
not just another type of “Old Maid’. The 
most popular games are in the 50¢ to $1.00 
group, so keep your game as simple as possi- 
ble from the manufacturing standpoint 

It is possible to sell an idea for a game to 
i manufacturer who may design a game 
around it or include it as a part of some 
game already being worked on by staff in- 
ventors. Such an idea may bring anywhere 
from $25 to several hundred. An idea alone 
is usually sold for a flat sum, instead of a 
royalty arrangement 

A new game or game idea can be pro- 
tected for a year by this method: Get af- 
fidavits from several friends which will 
establish the fact that the idea is yours, and 
also the date when you conceived it. De- 
scribe your idea or invention in a letter ad- 
iressed and mailed to yourself; the post- 
mark on the envelope will prove the date. 
You can also write out a statement describ- 
ing your invention and declaring it to be 
yours, and sign this paper before a notary 


demand 


public 

Here are 
your new game: 

1. Take it to the game buyer of a large 
store and get his opinion of it. If he likes 
it, try to get a written statement from him 
to that effect. It's still better to have him 
ieclare that he would be glad to order the 
game, if it were on the market. That’s the 
sort of testimony a game manufacturer may 
tind hard to resist! 

2. Make some photostat 
written praises. Also photograph the work- 
ing model of your game 

3. Send a letter describing the game to a 
suitable manufacturer. (The game buyer 
can make suggestions as to the best firms 
to submit it to.) Inclose the photostats and 
photographs with the letter. You can send 
these “folios” to several manufacturers at 
one time; those who are interested will make 
you an offer 

Just be sure, however, to develop your 
lea completely before you submit it for 
sale. Manufacturers demand clean-cut, well- 
planned games, or ideas for games 

The simplicity of construction of the aver- 
age game makes it an ideal subject for the 
home craftsman. The demand for new 
games is constant; the pot of gold is wait- 
ing. The rest is up to you! Good luck! 


some suggestions for selling 


copies of such 
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Keeping Your Car Body Young 
(SEE NEXT PAGE) 








Car Rattles: Their Cause and Cure 


By SCHUYLER VAN DUYNE 


ODIES of modern automobiles rattle and 
B squeak far less than those of earlier 
wood frames supported the 

Car paint stands up 
car body has not been 


and rattles, 


days when 
sheet-metal exteriors 
better, too. But the 
built that will last without care, 
squeaks, and shabbiness are the telltales of 
advancing age 

The reasons are simple. For, like its chas- 
sis and engine, a car's body has many mov- 
In a standard sedan there are at 
adjustable win- 


ing parts 
least 18—-four doors, eight 
dows, a trunk lid, an engine hood, an adjust- 
able front seat, a cowl ventilator, and two 
Each of made 
up of many smaller parts. The grand total 
runs into the hundreds. And mechanical 
moving parts demand lubrication and care, 
whether in an ancient jallopy or a 1942 all- 
steel-body streamliner Moreover, many 
square feet of car finish must be preserved 


windshield wipers these is 


from the harmful effects of sunlight, water, 
air, and chemicals. 

So if your car is going to be of service 
to you for a long time, you should do more 
than keep the engine and chassis parts in 
the pink (P.S.M., April ‘42, p. 134). Given 
fuel, rubber, batteries, and lubricants, most 
cars will then last for years longer. 

Frequent cleaning of your car's exterior 
is a sound investment in car durability. Two 
points to remember in ¢ar washing are 
Always use cold water, and always do the 
work in the shade. The last applies also to 
car waxing. If after washing, the finish is 
still dull, waxing will restore its luster. All 
polishes should be rubbed lightly, liquid ones 
until dry. Tar or road-oil spots call for 
treatment with special preparations, avail- 
able at stores or your dealer's. 

Chrome-plated or stainless-steel parts 


accessory 


Above, making a paint scratch 
test. If your nail catches as it 
scrapes depression, 
wax won't eliminate the mark. 
Metal thus exposed can rust 


over the 


The remedy, left, is to have the 
dent (if any) removed, the sur- 
face around the scratch sanded 
smooth, and the fender or body 
panel completely spray-painted 
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such as bumpers and trim can usually be 
cleaned by wiping with a damp cloth. Or- 
dinary kitchen scouring powder that you 
would use on porcelain will make rust spots 
on chrome plate invisible. Car wax will pre- 
vent the rust from reappearing and make 
the entire surface easier to clean with a 
dust cloth thereafter, just as it will the car 
itself. If the automobile is used near salt 
air, wax protection is strongly urged for 
both metallic and paint finishes. Old linen 
dries windows ck 


inest, although extremely 


Ly glass may call for special glas -ciean 
dur thumbnail lightly 
will tell you 
itment is needed to remove the mark. If 


torm 


what 
in barely f the 
Wax or 

four nail catches, 
is too and waxing will help 
Covering the scratch with touch-uj 
enamel will protect the exposed metal fron 
will probably leave a_ badly 
matched color spot. It is far better to have 
the gouged place straightened if necessary, 
the paint sanded smooth around it, and the 
entire panel or fender re-sprayed to give it 
a new finish. The important thing is to get 
any exposed metal effectively covered at once. 
The innumerable gears, tumblers, joints 
bearings, and levers of car-door latches, 
locks, and window regulators, were lubri- 
cated at the factory to last a long while, 
but not permanently. The window-control 
mechanism may be reached with a long- 
spout oil can through the window slot atop 
the sill. Another way of reaching the wear 
points is to touch then: with the tip of a 
length of wire. Oil applied to the wire will 
follow it down to the vital spots. Use the 


indentation, the 
polish will 


deep 


rust, but 


There's a good rule of thumb for tightening a car's 
rubber-insulated body bolts. Turn them as far as you 
can by hand, then give two full turns with a wrench 


For sticking locks, squirt benzene into the keyhole, 
then blow it out again with compressed air. Finally, 
blow finely powdered graphite in with a rubber bulb 


oil sparingly. Light oil applied to door bolts 
will carry in as far as needed, and excess 
oil should be wiped off to prevent spotting 
clothes. Concealed hinges on many modern 
cars are of the oilless type. Light oil should 
be applied to all others. Door checks also 
require a little light oil, plus pencil lubricant 
on the check links. 

Door locks are best left unoiled. If the 
keyholes have dust covers, a drop or two 


of light oil may be used in regions where 


Occasional tightening of door strike plates (below), 
wedge plates, and other car-body fittings will go 
far toward preventing destructive looseness of parts 














cold will not stiffen the lock-tumbler action accessory store handles will do the job. 
When locks become dirty and stick, squirt Frequently, too, where rubber trunk-lid 
benzine into the keyhole, blow it out again and rear-quarter-window weatherstripping 
comes in constant contact with painted sur- 
faces the paint deteriorates rapidly and the 

Door wedge-plate and dovetail assemblies metal beneath it rusts. The rubber should 
require occasional lubrication with pencil- be washed and wiped clean. The rusted sur 
type lubricant, sparingly used to protect faces should then be sandpapered clear 
the dove down to bare metal and re-enameled. There 
is no other way to forestall serious destruc- 
tive corrosion that eventually might eat 
right through the sheet metal 

Fixed glass such as windshields and back 


with compressed air, and, finally, force in a 
little finely powdered graphite 


clothing. One, sometimes both, of 
tail shoes are of the sliding type, and exces- 
sive wear will start doors rattling. Worn-out 
dovetail units should be replaced, care being 
taken to line them up properly with the 
wedge plates. An occasional hand tighten- windows rarely causes trouble. The panes 
ing of the screws holding the fixtures in are set in rubber supported by metal chan- 
and nels securely bolted in place. When water 


place will pay dividends in car silence, 
however, 


harmful door misalignment. leaks develop around the glass, 
rubber “dough” injected under the lip of the 
outside of the rubber channel forms a new 
complete ly 


often prevent 
A major annoyance on many cars is the 
loosening of the sponge-rubber cushion seal 
und doors. Ordinary rubber cement will sealer which, since it never 
hardens, makes a lasting repair 
With few exceptions, car bodies still are 


ire 
not hold them in place, but a_ special 
weather-strip cement which your dealer or 


A CAR BODY HAS MANY MOVING 


Having the chassis greased only half 
finishes the job. Door hinges, latches, 
and many other body fixtures also re- 


HOOD LOCK WINDSHIELD-WIPER SHAFT 
ight Oil and Pencil Lubricant Light Oil 





| HOOD CATCH AND PILOT 
Light Oi! and Pencil Lubricant 


HOOD HINGE ASSEMBLY DOOR LOCK AND HANDLES DOOR-LOCK BOLT SEAT ADJUSTER 


Light Oil Light Oil on Key and Base Light Oil Light Oil on Seat Adjusting 
Mechanism 





fastened to the chassis by means of bolts, 
with various types of rubber cushions pre- 
venting any metal-to-metal contact. The 
rubber serves as a noise insulator as well as 
i shock absorber, so the proper adjustment 
of the boits is important. If too tight, they 
will overcompress the rubber and transmit 
road and chassis noises up to the car body 
If too loose, they will allow excessive play, 
possibly induce body strains, and even per 
mit damage to the steering mechanism, of 
ch the steering column connects rather 
dly to both the chassi$S and the body of 

ndshield wipers rarely suffer mechani 
A few drops 
outside end of the shaft help 
seepage. Wiper troubles 
to the vacuum lines 
ig from the engine. These are for the 
metal, while rubber tubing is 
under the hood and wherever vibration 


trouble or require service. 
f oil at the 
control 
ire generally traceable 
lead 


i 
most part ot 
1 


moisture 


user 


PARTS THAT NEED LUBRICATION 


quire oiling. This lubrication chart, 
prepared by builders of Pontiac cars, 
can be closely followed for all mokes. 





DOOR HINGES 
Light Oil and Chassis Lubricant 


DOOR CHECK 
Light Oil at Hinge Point — 
Pencil Lubricant on Check Link 


might break couplings. The rubber should 
be examined occasionally for leaks, kinks, 
and collapse. 

The driver's 
beneath the cowl, in many cars are made 
of composition-board panels, which fre- 
quently torn or scuffed. Replace- 
ment panels, in case they cannot be bought, 
are easily made of stiff cardboard or Bristol 
using the original piece as a tem 
shape and for drilling 
the screw holes. The new panels are easily 
fitted into place and can be painted or 
stained to match the rest of the car interior 

At first glance, there seem to be as many 
ways of removing upholstery spots as there 
are stains to them. A few salient 
“don'ts” to observe, however, are: 

Don't use ethyl gasoline 
water (except for fruit 
stains other than choco- 

Contimued 


sides of the compartment, 


become 


board, 
plate for cutting t 


cause 


Don't use hot 
stains and candy 
late) 


DECK LOCK 
Light Oil on Key and Base 


DECK HINGE 
Light Oi! 


DECK-LOCK CATCH 
Light Oil 


DOOR-LOCK STRIKER PLATE 
Pencil Lubricant and Light Oil 


DOOR-DOVETAIL BUMPER 
Pencil Lubricant 








To stop windshields 
or back windows from 
leaking a non-drying 
rubber '‘dough” is in- 
jected under the lip 
of the rubber chan 
nel in which the glass 
is set. Windshield 
wiper shafts need an 
occasional drop of oil 


Chromium plate, as 
on bumpers and body 
trim, can be cleaned 
best with a damp 
rag. Scratches then 
scarcely show. Wax 
ing preserves chrome 
as well as body finish 


_— 
Wax 

poli black ) Clean upholstery lasts longer. Use clean cloths, clean wa- 

ind similar stains are b removed ter or solvents, and remove spots before they dry out. If 

vith carbon tetrachloride or ether soap is used, it should be a good, non-alkaline hand soap 
Fruit and fruit-candy stains come out 
by rubbing with loth wet with 
drying, the 
spot still shov onge it with carbon 


tetrachloride When removing pieces 


che hard gre » or the 
up first with carbon 
material 


e wl ile 


house- 

with cold 

1ins should 

wet cloth. Am 

ly repeat the water 
inyway. Ink responds best 


special commercial eradicators, while 

enamels, paints, and the like respond best to called upon to use yours for any of countless 

turpentine if caught before drying war purposes. For this reason, as well as t« 
Privately owned cars today are potential keep it serving your personal needs, your 

weapons of wal your community, the car now deserves the best of preventive care. 

emergency may n which you will be Keep it rolling, too! 
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First Car Body Was 


A Seat on a Motor 


Mounted on Wheels 


HE first automobile body was just 
ib seat on an engine on wheels. So 
is the last, though its simplicity is 
gone. Steel replaces wood and a pro- 
tective streamline shell surrounds it. 
It rides on soft springs, rubber, and 
air. Buttons start and a touch stops 
it. High spots in its evolution are 
depicted here. 


1896 Henry Ford's first automobile still lacked 
any semblance of a body. But the seat has moved 
forward as a nod to comfort, drive is through 
the rear wheels, steering in front. The engine in 
the rear is prophetic, perhaps, of tomorrow's car 


1905 Buick: The hood has come to stay on all 
cars and front bucket seats and rear seats, fend- 
ers, doors, and artillery-type wheels show that 
the carriage maker's influence is on the wane. 
The top, optional at extra cost, folds back if de- 
sired. Windshields are still conspicuously absent 


1925 Hudson, a year or so earlier, and Essex 
(illustrated) have pioneered in mass production 
of cheap closed cars. Many major elements of to- 
day's car are here, and for utility it has high value. 
Principal weakness is a body frame made of wood 





1884 A single seat looking about as comfortable as 
a park bench was the only “body” this steam-driven car 
of French design possessed. Note, however, the engine 
in the front, front-wheel drive, full elliptical springs, 
rubber tires, steps, and fenders over the rear wheels 


1942 In this safe, all-steel modern car, 
Chevrolet shows good streamlining. Now, 
as in other cars, the real beauty is a 
functional, organic unity that controls 
the number, type, and arrangement of 
the car's parts in accordance with what 
is expected of it. It has almost made ob- 
solete the nation's most modern roads 
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TANKS WON'T OVERFLOW and spill gasoline all 
over your car fender when a new filling- 
station hose nozzle is used. The automatic 
spout, turned on by hand, turns off again as 
soon as gasoline rising in the car tank comes 
in contact with it. A vacuum valve controls 
the shut-off device 


A PORTABLE COMPRESSOR for 
hydraulic 
available for car 


powering tools is 


now body- 
Supplying in- 
where 


repair shops 
stantaneous 
needed, the unit carries its 
own electric pump, switch, 
and connecting nozzle 
Weighing only 32 pounds, the 
compact machine furnishes 
power for body-straightening 
tools or power rams ranging 
from four to 50-ton capacity 
Eliminating hand pumping, it 
is turned on by pressing a 
button so situated that it can 
be foot- as well as hand-op- 
erated. It is designed for use 
on 115-volt current, and has 
an eight-foot extension cord 


pressure 


hose 
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FREEING TIRES FROM RIMS with a simple, one- 
handed operation is the purpose of a new 
tire tool for garage and filling-station men 
Designed specially to make light work of re- 
moving tires from the type of drop-center 
rims that have inner ridges that prevent tires 
from slipping off the rims after blowouts, the 
unit is shown in use at the left. The lever-pow- 
ered arm that presses on the tire has a 
spade-shaped end to protect the tire bead 


GASOLINE MILEAGE of the average car can be 
increased 17.3 percent at an average service 
cost of $4.08, according to a survey con- 
ducted by engineers of the Electric Auto-Lite 
Company, in cooperation with the A.A.A 
and the U. S. Bureau of Standards. Of the 
total cost, $1.80 represents the replacement 
of spark plugs. The tests covered cruising 
idling, and full-throttle operation of many 
cars of varying ages, condition, and price, 
in proportion to national registrations 
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HINTS FOR MOTORISTS 
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DRAWINGS BY STEWART ROUSE 














] A FIRM BASE FOR A CAR JACK is provided 

by an old spade, made so that it comes 
apart, as shown. The two parts will take up 
little room in the luggage compartment or 
under the front seat. When assembled, they 
form a platform and handle for sliding the 
jack in place under the car. The broad 
shovel blade supports the car weight on soft 
ground, while it may also be useful for dig- 
ging a stuck wheel from the mud.—A. H. W. 


2 RADIATOR GRILLE BARS of the cast-metal 

type can frequently be repaired by drill- 
ing small holes near the breaks and wiring 
the pieces back in place with soft iron wire. 
Touching up with aluminum or silver paint 
makes the job neater.—-V. P. 


3 LICENSES, ROAD MAPS, and other papers 
that clutter up a glove compartment but 
which belong permanently in your car, are 
out of the way yet readily available if stuck 
under rubber bands snapped around the com- 
partment itself, as shown in the accompany- 
ing sketch. If heavy bands are not available, 
cut a pair from an old inner tube.—-R. N. 


4 A BRIEF-CASE HOLDER attached right to the 

door of the car beside the driver's seat is 
particularly convenient for traveling busi- 
ness men. It keeps the case upright and off 
the seat or floor, and always at hand when 
stops are made. It is easily bent from iron 
wire with the aid of a vise, hammer, and 
pliers. Short, self-threading screws fasten 
it to the door panel.—-E. F. G. 

















GUS spotlights 
lighting 
(roubles 


Get the Model Garage boss and 


Ais friend Doc Marvin together 


for a few minutes and they // 


be able to talk on any topic 
so long as it's automobiles! 


By MARTIN BUNN 


Suppose it’ s a long job. . ?" "Never mind 
about me,’ Gus interrupted, and, at his 
cleaning up an aecumulation of odd urging, Dr. Marvin gratefully drove away 
jobs in his Model Garage shop a 
little after ten o'clock one rainy early- on the porch waiting for him, and hurried 
spring evening when he heard the office tele- out through the pouring rain when he 
phone ring. Knowing that his partner Joe stopped. “My bus is a couple of hundred 
Clark was in there working overtime on yards along that side road that leads off 
his month-end bookkeeping, he went on with to the right,” he said as he got in. “Watch 
what he was doing. But after a half minute the road—it’'s terrible.” 
Joe stuck his bespectacled face in at the The road was terrible—one of those rut- 
door which leads from the shop to the ted-mud lanes that you're always surprised 
office to find anywhere close to a big city. ‘Where 
“Doc Marvin's on the wire,”” he said were you headed for when you ran into 
He's calling from Brady's place, out there’ grief?’’ Gus inquired as the roadster 
on the back road, and he says that his bumped along 
car lights have blacked out on him and he “There's a kid sick on a little truck farm 
can't get them burning again. He's on a_ a couple of miles out from here,” Dr. Mar- 
rush call, and he wants to know if there's vin told him. “Its father came in to 
inything you can do to help him out.” Brady's to phone me, and then hurried back 
Gus knows Dr. Marvin well enough to be home. He didn't speak very good English 
sure that when the doc gets in automotive ind he was scared, so I couldn't make out 
trouble he does his darnedest to get himself what's the matter with the kid. But it 
out of it before he sends out an S.O.S. “Tell sounded as if it might be serious, so I start- 
him I'm on my way,” he instructed Joe ed right away. I was going along at a 
briefly. Then he got together a few tools, pretty fair clip when I hit an extra bad 
a flashlight, and a half dozen new lamp bump, and my lights went out. I put in 
bulbs, put them in his old roadster that my spare bulbs and started off again, but 
runs like a 1942 car, got in himself, and when I hit the next bad bump, off the lights 
was out of the shop almost as soon as Joe went again. I figured that in the long run 
had hung up the receiver it would save time if I could get you to 
Brady's place is a roadhouse three or come out here and give me a hand. 
four miles out of town, and Gus didn't waste There's my car.” 
any time getting there. Doc Marvin was Gus stopped. He picked up his flashlight, 


US WILSON was busily engaged in 
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tools, and bulbs and got out of his roadster 

Use my car to make your call, Doc,” he 
said. “If I can get your lights burning I'll 
drive your bus in to the shop, and you can 
get it there tomorrow morning. If I can't 
get them burning, you can pick me up here 
on your way back to town. O.K.?” 

“That's very you,” Dr. 
“But suppose I run into a 


° 


Marvin 
long 


good ot 
said 
job... 

Never mind about me,” Gus interrupted, 
and, at his urging, Dr. Marvin gratefully 
drove away 

Gus went over to the doctor's car and 
examined his head and tail-light connections 
as Well as he was able to in the driving rain, 
found them in apparent good condition, and 
Then he got into the car, 
light switch The lights 


put in new bulbs 
and pulled the 
flashed on. 

“The new bulbs that Dox 
ill right, too,” he thought. “But 
these will last long enough for me to make 
it back to the shop, where I can rea:ly work 
Might as well try, anyhow 

He switched on the engine, and, easing 
the car over the many rough spots, drove 
carefully down the road. The headlights 
burned brightly——until one of the front 
wheels thudded down into a deep hole he 


put in burned 
maybe 


WAY) 


hadn't seen because it was filled v'th muddy 
Then the lights blacked out again. 

Gus cussed. Then he checked over the 
wiring and connections inside the car. They 
looked all right. He uncovered the battery 
and examined the cables and terminals. 
They seemed in good condition. So he again 


water 
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He perched himself on Gus's workbench and Gus 
sat down on an old oil drum. “Well, what is a 
guarantee against lighting-circuit grief?'' Doc asked 














put nev lb x t k into the car, 
l 


and pulled Again the 
lights burn 

He switcl 
is he i 
hit ie told himself hey'll 
again Whv? What makes electri 


burn out Too high v« 


bump I t 
bulbs 


arriving 


Ss peen 


must 
id flast 


te ihe ba 
> on its ammeter termina 
is I tightened the nu 

started the 


ft along 


been back in the 
ur when Dr. Marvin drove 


burn,” he 


shop more 
Sala 


old hin How 
farm, Doc 
That was just ar 
larms that usuall) 
the combination « 


first-time 


your 

so that it 
our battery The 
ammeter ter 


genera 


battery 1 \ 8) on the 
inal, sé f you hit a real bad bump in 
the road 

terminal 

he generat rough the 


t burned 


the office, and everything was set for a 
comfortable fanning session 

Well, what is a guarantee against light- 
ing-circuit grief?"’ the doctor asked. 

A guarantee against it Well, I'd say 
that the best guarantee against it is having 
vour lighting circuit checked often by an 
expert. When a car is new, you can pretty 

ell take it for granted that it’s O.K 3ut 
is soon as you start to drive that new car, 
ts lighting system will start to wear out 
same as every other part of the car. That's 
why every car should be checked frequently 

to catch the little things that go bad from 
wear, and to fix ‘em before they get bad 
enough to make trouble 

Of course, the headlights are the 
important part of your lighting 
When everything in the system is just the 
way it should be they produce the 
lent of 50,000 candlepower ind that’s 
plenty of light for safe driving under any 
normal conditions. But for them to produce 
that much light every part of your system 
be right. Your bulbs must be good, 
your reflectors bright, all your terminals 
both bright and tight, and your switches 
and your cables in good condition 

A noticeable flare-up of your headlights 
is a warning of trouble on the way. It al- 
most always means that your lighting cir- 
cuit is carrying too high voltage. Some- 
times a sudden increase in voltage will burn 
out your lamps and leave you stalled on a 
lark road -that’s what happened to you 
tonight jsut more often too high voltage 
just shortens the life of your lamps. That 
isn't so serious, but it 
The bulbs used in heac 


most 


system 


equlva- 


must 


takes good money 
yut of your pocket 
designed to operate on voltage 
long as vary 
6-volt lamp working in a 


lights are 
which varies —so it doesn't 
too much A 
6-volt circuit usually has 
between 115 and 130 hours. But the 
same lamp working in a 7-volt cir 

uit may not last more than 30 hours! 
; my advice, Doc if you notice 
headlights flar 


p when you 


i life of some 


where 


6-volt 





his pipe 
ming 
the shop r 
out the clatter 


Clark's typewriter 





GUS SAYS: 


Hot-weather driving isn't far away 
now, which means radiators really 
buckle down to work. 
do it properly when they’‘re dirty, 
so get yours drained and flushed in 
ft in . plenty of time. Remember 
waste gas if they get overheated! or 


up your engine 
your lighting cir 
, 


ireful check 
lirty 


! ible 
They can't make the generator 
buildup. You 
find them at the 
ammeter the cause 
engines of your grief tonight 


, 
oltages 


may 


somewhere else 


between the (Contin- 





ued on page 278 
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How to tool up a home workshop 


for war production ... Making the 
most of your machines . . . Hints 


on getting subcontracts next PAGE 
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MAC ENDYUSUS 


FOR WAR WORK 


Tooling Up ‘ 
Home 
Workshops 
or 
War Work 


Above, a 10" workshop lathe tooled up for produc- 
tion work with hand-lever double-tool cross slide 
bed turret, and draw-in collet chuck attachment 


By C. W. WOODSON 


OW that PorpuLAR SCIENCE has focused 
N attention on the huge reservoir of skill- 
ful mechanics and excellent small machine 
tools available for war production in the 
home workshops of America (see P.S.M 
March ‘42, p. 73, and April, p. 73), two ques- 
tions are being asked by many readers 
These are: 

1. Is there any way I can get a contract 
or subcontract immediately, by my own 
efforts, without waiting for Government 
action? 

2. If I do obtain some war work, what 
are the best ways of tooling up my shop for 
maximum production? 

The first question is far from easy to an 
swer at this stage when the Government is 
concentrating so large a part of its efforts 
on the wholesale conversion of industrial 
facilities to war work and other gigantic 
production problems. The best I can do is 
to summarize my own experiences and thos¢ 
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Photos above show sequent operations with a car- 
riage turret: centerdrilling, turning to diameter, 
turning front end, and thread cutting. At left 
chamfering back and cutting off. Below, another 
small bench lathe converted into a screw machine 
by the addition of carriage and tailstock turrets 











of some of my acquaintances who are 
already using their home workshops 
for the manufacture of war materials. 
They have had no difficulty in getting 
work and have invariably been sur- 
prised at the codperation they have 
received. 

As my home is not far from a 
highly industrial section, I was aware 
that there were opportunities for the 
owner of a well-equipped small shop 
who wished to obtain contracts. How- 
ever, I did not realize the variety of 
the work available until the old OPM 
(now reorganized under the War Pro- 
duction Board), in coéperation with 
the Army, Navy, and Maritime Com- 
mission, sent out three trains, which 
made a 33-day tour of the country to 
dramatize the needs of the Govern- 
ment in defense mobilization. More 
than 21,000 war items were displayed 
in these red, white, and blue Defense 
Specials, ranging from a 12-cent wire 
brush to flame-throwing equipment 
and bombs for parachute troops. 

Along with a regiment of small 
business men, I visited one of these 
trains. Car 1 featured the exhibits of 
the Army Ordnance Department, with 
many types of gun parts. Car 2 con- 
tained the exhibit of the Army Air 
Corps. Hundreds of airplane and mo- 
tor parts of stainless steel and alumi- 
num, propellers, small nuts, bolts, 
washers, and other items produced on 
screw machines were on display. 

Car 3, for the Army Corps of En- 
gineers, the Signal Corps, and the 
Chemical Warfare Service, exhibited 
a wide variety of equipment, includ- 
ing complete radio sets for use in air- 
planes, tanks, and jeep cars, field 
radios with hand generators, and so- 
called “walkie-talkies.” 

in Car 4 was shown equipment of 
the Army Quartermaster Corps, the 
Maritime Commission, and the Navy 
3ureau of Ships. Car 5 displayed 
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items of the Navy Bureau of Aero- 
nautics, the Bureau of Ordnance, 
Bureau of Supplies and Accounts, 
Bureau of Navigation, and the Ma- 
rine Corps. Officers were present to 
explain their industrial needs, which 
included such commonplace items as 
tinners’ shears, calipers, hammers, 
steel tapes, hack saws, and hundreds 
of other small items as well as 
larger ones 

Contracts for much of this work 
can be had, I discovered, by apply- 
ing at the local offices of the Gov- 
ernment production agencies, or 
through correspondence with pro- 
curement offices of the Army, Navy, 
Maritime Commission, or Treasury 
Department in Washington, or the 
regional Quartermaster Corps of- 
fices throughout the country. These 
departments warn manufacturers 
that the defense program is “no 
WPA” and they should not simply 
wait for the Government or some 
prime contractor to hand them or- 
ders, but should go out to get them 

Some small shop owners are need- 
lessly frightened by the quantities 
required by various Government 


agencies, such as items to be made 
in 1,000,000 lots. In these cases 


home-shop owners ustially can sub- 
mit bids for smaller lots —10,000, 
25,000, 50,000 of an article, and 
these offers will receive considera- 
tion 

Some manufacturers feel it is best 
to go to Washington to obtain con- 
tracts. This is what one small-shop 
owner did after contacting the local 
office, where he was told the Gov- 
ernment needed certain types of 
work that he could turn out. He 
saw the clerk at the information 
desk in the War Department Build- 
ing, told her what he wanted, and 
she gave him a slip to the Quarter- 
master Corps. (Continued) 
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At the Quartermaster's office they shows 
him plans and specifications of a large num 
ber of items. He selected a few that he 
could turn out with his equipment and su 
mitted bids then and there. They inquire 
about his financial position and shop equip 
nent and said they would let him know 


vernment 
t the small 
to help 
mecnanic Sal 
for business 
nd your tf 
ill see that you 
requirements 
eveloped a small 
has spare time 
wuld like to use 
doing his bit for the defense program 
subcontracts will probably work 
best. Many large firms that are unable 


expand their facilities ast enough have 


Figure 19, above, shows how work is mounted against a stop in the tailstock turret; 20, centerdrilling; 
21, drilling | deep; 22, tapping 10-24; 23, turning to size; 24, reducing diameter with a hollow mill... 
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In Fig. 25 (bottom of facing page) a die is brought up to cut '4"-28 threads on the work. The tailstock 
turret is then backed off and the back tool post is brought forward to cut off the piece, as shown below 
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other equipment 
th second question, it 
up a home shop for rapid 
The drill 
1 tapping machine for 
number of holes, or it 
grinding, with 
and 
high 
shaper and milling 
chine can also be converted into production 
tools with the addition of jigs and fixtures 
ind the lathe has almost no end of 
bilities for production work 
Most lathe manufacturers make lever- 
type collet chuck attachments, taper at- 
tachments, and carriage and tailstock tur- 


press can be 


surtace 
id fixtures, 
where 


‘oper wheels also for 


light milling operations speed 


is necessary The ma- 


possi- 
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This homemade tailstock turret was 
used to turn out 4,500 small parts 
for one type of 50-caliber gun. Here 
it is shown tooled up to drill, tap, 
turn down, and thread work chucked 
in the lathe, each tool being aligned 
in turn by an indexing pin. A knurl 


ing tool (at left) also may be used 


their lathes. With 
‘igs. 1 and 8 


retS aS accessories tor 
this equipment, as shown in F 
and in some of the other photos, the aver- 
lathe can readily be converted 
into a fine little hand machine ca- 
rapidly producing duplicate parts 


l 


age small 
screw 
pable of 
from bar stock 

As shown in the series of photos marked 
Figs. 2 to 7, and also in Figs. 9 to 12, the 
addition of a simple carriage turret will 
enable a variety of operations to be per- 
formed on small castings or other work 
held in the ordinary lathe chuck. This at- 
tachment double-tool 
slide, four-way tool-post turret, and 
slide tool post. It replaces the standard 
compound-rest assembly and adapts the 
turret to the carriage cross-slide dovetails 
A lock handle releases the turret head so it 
may be rotated quickly to any one of four 
positions, which are automatically indexed 

The back-slide tool fifth 
operation, usually cutting off. The five cut- 
ting operations this attachment will per- 
form, with its stops set to gauge the depths 
of cut, make this a valuable production tool 
for accurate duplicate work. Figure 9 
shows a small pot casting being faced off 
It is turned to size (Fig. 10), grooves are 
cut as in Fig. 11, and then the end is cham- 
fered (Fig. 12). 

The tailstock turret attachment shown in 
Figs. 13 to 26 consists of the indexing head 
and an extra long feed ram with hand-lever 
control and depth-stop screws. The index- 


cross 


consists of a 


back 


post permits a 
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ing head has six %” holes for tool holders, 
permitting six additional operations. These 
are: Fig. 13, centerdrilling bottom of the 
casting; Fig. 14, drilling through the bot- 
tom; Fig. 15, spot-facing with a counter- 
bore; Fig. 16, countersinking the hole; Fig. 
17, tapping; Fig. 18, boring out the casting 
to 11,” diameter. 

With the addition of a lever-type collet 
attachment, as shown in Figs. 19 to 26, the 
lathe is converted into a very practical hand 
screw machine capable of producing parts 
rapidly and accurately in large quantities 
This lever-release collet attachment is the 
ideal chucking method for fast, accurate 
duplicate work on bar stock up to ',” in 
diameter. Work may be fed through the 
hollow torque tube of the lever-type attach- 
ment, chucked, machined, and released 
without stopping the lathe. This speeds 
production enormously and reduces labor 
as well. 

For work that does not require a large 
number of operations, a homemade turret 
attachment of the type shown in Figs. 27 
and 28 will work out well. The construc- 
tion of this tailstock turret was described in 
a previous issue (P.S.M., June, '40, p. 188) 
and it has been used, in one instance, for 
the production of 4,500 small parts for a 
50-caliber gun. These were turned out at 
the rate of 250 a day after the time-con- 
suming job of tooling up had been accom- 


plished. This is not high production as com- 
pared to screw machines, but at 28 cents 
each for the gun parts, the little attach- 
ment soon earned the cost of building it. 
One important lesson learned in turning 
out this job was the necessity of using the 
proper cutting oil for tapping the small hole 
in this part. In attempting to tap this hole 
in the lathe at high speed, a number of taps 
were broken and many parts spoiled by 
torn threads until the right cutting oil was 
found. Lubricating oil was as useless as 
no oil at all, and a number of other oils 
were tried with no better results. Finally 
one similar to an animal lard oil was used 
This allowed the tap to be driven through 
the hole at high speed, thus cutting clean 
and perfect threads in the hard steel parts. 
The motor-driven tailstock drill shown in 
Fig. 29 is another homemade attachment 
built for the express purpose of drilling 
three No. 80 holes in the end of small parts 
The ball-bearing motor is of the high-speed 
type, with pulleys arranged to drive the 
chuck arbor at the extreme speeds neces- 
sary for these fine drills. The tailstock was 
offset slightly to bring the drill point to the 
correct distance from the center of the 
work, and the chuck jaws were used for 
dividing—-that is, for locating the three 
holes accurately. An article on the con- 
struction of this attachment is scheduled 
for a forthcoming issue of POPULAR SCIENCE. 


L. 29 


BBS ces 


A high-speed motor was mounted on a homemade tailstock attachment for drilling three radial holes 
in a small turning. Setting the tailstock over located these accurately with reference to the work center 
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LAYING STRAIGHT EDGES in gardening and 
veniently done with the 
stakes and an antiback- 
strong 50° line taut 
stakes permit ad- 
ustment of the line to any height from the 
ground to the reel and adapt it to trimming 

ig enly as well as to edging borders, 

irking rows for planting, and laying out 
tennis courts and cement walks, driveways, 
ind foundations. When a job is completed, 
ls in neatly for storing 


indscaping is con 
two uray 

reel that holds a 
brackets n the 


Sliding 


hedges ey 


the line ree 


LINOLEUM IS PROTECTED from the underside by 
a special type of felt lining that has been put 
n the market. This new felt, impregnated 
vith asphalt to guard dampness, 


i igainst 
ock absorber under the linoleum, 


PENETRATING INSTEAD OF COATING, a floor 
finish recently introduced is said to 
harden the wood for wear resistance 
ind to require renewing less often be- 
i1use it permits the wood to share the 
with the finish. The liquid is 
tending to bring out nat- 
ural grain as it soaks in, but may be 
ombined with oil stains to produce 
darker effects. If it is used on old floors, 
earlier finishes must first be sanded off 


wear 
transparent 


thoroughly 
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helping to silence the tread of feet, and also 
prevents any “bunching” of the floor cover- 
ing that might be caused by heavy traffic. It 
makes an effective insulating material and 
can assist markedly in bringing about a re- 
duction in the fuel bill. The 
felt comes in regulation 
carpet-size rolls of 50 lin- 
eal feet, 36” wide, and can 
be cut easily for fitting 
with an ordinary linoleum 
knife. It is laid directly 
on the floor in the manner 
of carpet, and the linoleum 
is then laid over it in the 
usual way. This type of 
lining will be found es- 
pecially beneficial where 
linoleum is used in hall- 
ways, in busy kitchens, 
and in playrooms, particu- 
larly those playrooms giv- 
en over to the romping of 
children, and recreation 
rooms with cement floors. 
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ELECTRIC APPLIANCE PLUGS, employing a 
forced-tooth principle of connection 
that makes it unnecessary to strip off 
wire insulation, are now made for use 
with flatirons, waffle irons, coffee 
brewers, toasters, sandwich grills, and 
the like. Assembly of the two-piece 
units is simplified by a cap that screws 
in place over the connection without’ 
the use of tools and presses eight 
brass teeth through the cord into con- 
tact with the wire. There are wells in 
the base for the safe tuck 
ing away of live ends. The 
same features are pro- 
vided in companion wall- 
socket plugs, which have 
No knife or screw driver ' x =f the additional advantage 
is needed to attach this , of a side outlet to prevent 
electric plug. Part the - ‘ ? ; jerking on the cord when 
two wire ends without ; ‘ removing the plug from 
pe > at — B aap ; ‘ the socket. The plugs are 
simply twist on the cap 


available separately, or 
may be had together with 
an 8’ heavy-duty cord. 


PLASTIC SHATTER-LOCKS that are strong enough to 
insure privacy, yet can be broken quickly in an 
emergency, will be found useful for bathroom 
doors and the like, especially in homes where 
there are children who may lock themselves in 
or invalids subject to fainting spells. The metal 
catch is screwed on the jamb just above the 
regular lock, and the plastic knob is mounted on 
the door to fit into the slot when turned. Two 
extra plastic knobs are provided in each set for 
use as replacements should unexpected emergen- 





cies arise. 


SLIDING-DOOR FRAMES iie- 

signed for use with stan- 

dard 1% thick stock 

doors can be obtained 

ready for installation in 

the small apartment or 

home where floor and wall 

space is at a premium. 

The assembly is available 

only for doors 6’ 8” high, 

but is offered in five widths 

from 2’ to 3’. The frame 

fits within the wall itself. 

Hanging requires no metal 

channel, the rollers glid- 

ing instead along a groove 

in the wooden header. The , , 

: Above, sectional! view 
frame and assembly équip- of roller-and- groove 
ment are supplied as a assembly of the door 
unit without the finish 4g} right. The sliding 
hardware and trim, these unit hangs by slotted 
being left for separate se- metal brackets, one 
lection to suit the room, of which is pictured 
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WHITE CHECKMATES IN 2 MOVES 


( hessmen 


DESIGNED BY JUAN OLIVER 
























































IN A WORLD at war, chess—the an- 
cient game that is combat in miniature 
still holds its own. British pilots 
awaiting an “alert” play it under the 
very wings of their fighting planes. Soldiers 
in barracks, sailors off watch, and workers 
resting from their labors on the production 
line find that this royal pastime stimulates 
their minds and relaxes taut nerves. 

Although modern in style, these chessmen 
are not extreme; they are easily recogniz- 
able for what they are and therefore pleas- 
ant to play with. Only the most expensive 
commercial sets can match them in beauty, 
especially if plastic is the material used 
You can make them in a few evenings at 
the lathe. If you don’t play yourself, remem- 
ber that a set will be a welcome gift to 
many a man in the service. 

The pieces illustrated are of ivory and 
dark blue plastic, but any fine-grained hard- 
wood such as boxwood, walnut, or maple 
can be used instead. The men can be made 
exactly the size of the drawings on this 
page, or the patterns can be reduced or en- 
larged by tracing them on smaller or larger 
squares. If you wish to have the pieces re- 
semble orthodox chessmen still more, you 
can file the stepped turning on the head 
of the king to form the familiar cross, carve 
small scallops on the head of the queen, and 
slot that of the bishop. 

After sanding the pieces, if they are 
turned from wood, paint or stain half of 
them one color and leave the others natural 
or finish them in a contrasting color. Plastic 
must be buffed on cotton wheels. 








BLACK-9 PIECES 


El 
wW 
a eae 
8 * 
A 2 
we & 
a 3&3 


WHITE -13 PIECES 


HESS wizards, attention! Can 
+ you solve this problem, which 
is also shown set up on the board on 
the facing page? White is to play 
and checkmate in two moves. The 
theme is to expose the white king to 
checks from every type of hostile 
man. The problem might well be 
called, “Into the Jaws of Death.” 
Actually checks may come from a 
pawn, a bishop, the two knights, the 
two rooks, and the queen. Note, too, 
that black would be unable to check 
white anywhere if it were his turn 
to move first. The problem is by 
P. L. Rothenberg. 
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Adjustable Platform for Painting and Cleaning Windows 


cleaning platforms 
proved their 
Sew- 


WINDOW 
the type 


painting and 
illustrated 
value at Concordia Teachers College, 
Nebr they been used on 
buildings for the 
framework is of 


have 


ard where have 
seven years 


fastened with 


nine past 


The steel 


Small Drawer Under Bench Saw 
Aids in Removing Sawdust 


SoME bench-type circular saws are so con- 
falls into the hollow 
is hard to re- 


sawdust 
base casting, from which it 
move except with some kind of suction de- 
vice can be eliminated by 
raising the saw base on 2” by 2” hardwood 
blocks. The mounting bolts should 
through these blocks into the bench top. A 
plywood strip is used to close the opening at 
one end, and a plywood drawer is then built 
to fit between the blocks. A handle may be 
attached, provided that it will not interfere 
any other equipment used on the 
THOMAS WAYLING 


structed that 


This nuisance 


pass 


with 
ben h 
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Anchored to the window ledge, this platform of 
steel and hardwood provides safety for workmen 
‘%” bolts, and platform B is of hardwood 
fastened to the sidepieces with 3/16” round- 
head stove bolts. The crossbar marked A 
hooks under the projecting ledge of the win- 
dow sill on the inside of the building. Piece 
A is riveted to the brackets with 3/16” riv- 
ets. It is important that the legs, marked 
No. 2, rest firmly against the outside 
wall. A guard rail could, of course, be added 


if thought necessary... RUDOLPH BERNING 
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Speed-Reducing ” 


Pulley System ); 


FOR HOUSEHOLD 
MACHINES 


6 PULLEY 
583 RPM 


2 PULLEY 


country place, a ‘'4-h.p. motor can be 
rigged up as shown with a system of speed- 
reducing pulleys to operate a hand churn 


Ao daily tasks around the farmhouse or 


The speed reducer operating a barrel churn. 
Extra pulleys of any required size can be 
added to either shaft for driving a grind- 
er, feed mill, freezer, or other machine 


and other machinery. The one illus- 
trated was set up on a wooden base 
and consists of six die-cast pulleys, 
three 2” in diameter, one 2'.”, one 
6", and one 8”; three '2” V-belts, 
24”, 36”, and 58” in length; four 
brass-bushed pillow blocks, and two 
15” shafts of 1}. diameter cold- 
rolled steel. With a 1,750-r.p.m mo- 
tor, this will give additional speeds 
of 583 r.p.m. and 146 r.p.m. Should the base 
not prove heavy enough to keep the drive 
belt taut, rubber pads under the cleats will 
help to hold it.—W. EDWARD WHITE. 


Dagger Clothes Hook Seems to Pin Garment to Wall 


WHAT boy will forget to put away his 
clothing if he can use this novel hanger? 
The garment actually depends from a wire 
hook, but to all appearances is skewered to 
the wall by a dagger. 

Shape the blade from a %” by 5!.” taper- 


ing strip of tin-can stock to a V-section 
Notch the top down for about 3”, bend the 
two pieces at right angles, and solder a 
small washer across both. A screw through 
this fastens the blade to the handle and 
guard, which may be cut from contrasting 
woods such as walnut and 
maple, and carved or filed to 











any shape the maker pleases. 
Scour the blade bright with 
steel wool, and give all parts 
two coats of clear lacquer. 

Make the spring hook from 
a single 16” length of No. 14 
spring-brass wire or from a 
heavy clock spring. Solder it 
to the blade before screwing 
on the handle. Two brass 
washers are soldered on for 


DAGGER SPRUNG the mounting screws. The 
BACK TO SHOW hollow blade should conceal 


HOOK 
| ij the hook when no garment 


| is on it.—W. A. CONWAY. 
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FROM YOUR OUTBOARD MOTOR 


By BRUCE and WILLARD CRANDALL water it does at slower speeds or at rest 


Power above that for which the boat was 
designed results principally in increasing the 


given motor depends, of course very little, if any, increase in speed. The 
on the lines of the boat—-that is, on the bow may be forced up and the stern down, 
» of the bottom. A boat designed only making the boat ride at a bad angle. 
w speed is known as a displacement The fastest and most efficient displace- 
f whether it has a round, ment boats are those which are very long in 


gardle SS ol 
V-bottom. Even when making the proportion to their weight. They are usual- 
greatest speed for which it is designed, such ly at a disadvantage from the standpoint of 


i boat still displaces the same amount of stability and seaworthiness, however, and 


with a § 


' IW fast an outboard boat will travel size of the wake which the boat throws, with 
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therefore displacement boats are rarely de- 
signed primarily for speed 

A boat that climbs bodily out of the water 
and slides along the top under the applica- 
tion of power is called a hydroplane. An 
outboard boat designed as a hydroplane acts 
as a displacement boat up to about ten miles 
an hour. At that speed the bow begins to 
rise out of the water, as shown in the accom- 
panying diagram. If sufficient power is then 
applied, the whole boat rises slowly out of 
the water, gradually increasing its speed. 
When the stern comes practically to the sur- 
face, the bow drops somewhat, the boat re- 
turns to a more level keel, and a full planing 
position is attained, usually at about 20 to 
22 m.p.h. 

The ease with which a boat attains plan- 
ing speed depends on the total weight in re- 
lation to engine horsepower, on the design 
of the hull, and on weight distribution. 
Some hydroplane hulls are designed to at- 
tain the highest possible speeds, some for 
easy planing, and some for safety at full 
speed and ability to ride rough water. Oth- 
ers offer a compromise of all these charac- 


teristics. Still others are designed as com- 


bination hydroplane and displacement boats 
The round-bottom runabouts are the most 
successful of the last type. 

The table at the end of this article shows 
the approximate top speeds that should be 
attained with various loading and power 
combinations by outboard boats for which 
plans have appeared in POPULAR SCIENCE 
MONTHLY. These figures were reached by 
both calculation and actual testing. The 
weights are assumed to be those recom- 
mended in the instructions for building the 
boats, and 150 Ibs. is allowed for each per- 
son carried. It is also assumed that the pro- 
peller is approximately correct for the hull. 

In actual practice there may be consider- 
able deviation from the values given in the 
table because of differences in actual horse- 
power of individual motors, in the weights 
of boats and passengers, and in propeller ef- 
ficiencies. The table is least accurate for 
speeds from 10 to 20 m.p.h. The first three 
boats listed are displacement boats; the 
fourth is a combination displacement boat 
and hydroplane, and the last three are step- 
less hydroplanes. When a space is left 
blank, it is because the boat would be either 


PLANING WITH AN OUTBOARD HYDROPLANE. Top, as 
power is applied, the bow rises slightly and the hull 
acts as a displacement boat. Center, under full power, 


the hull is rising out of the 
planing position; the stern 


water. Bottom, the full 
rises higher at top speed 











unsafe or very inefficient with an engine of 
the corresponding horsepower 

If you have built one of these boats, you 
will find it interesting and perhaps profit- 
able to check your speed with that of the 
table by timing your run over a measured 
course. If your boat does not come up to 
the speed given in the table, it is most likely 
(1) the total weight carried is 
than that used in calculating the 
table; (2) the motor does not quite develop 
its rated power the motor angle and 
weight distribution are not adjusted for best 
speed; (4) the propeller has been thrown 
out of balance by obstructions hit in the 
past, or is not exactly suited to the boat or 
or (5) the table is slight- 
ly inaccurate for that particular speed. 

Weight distribution is a very important 
factor influencing the speed of both hydro- 
displacement The 
a given boat will vary with 
the amount of power applied, and experi- 
mentation is always negessary to the 
best results. Displacement boats are usual- 
ly most efficient when running on an even 
keel; this is the reason their speed with only 
one person aboard may be increased as 
much as 4 m.p.h. by remote-control steering 
in place of ordinary back-seat operation. 

The speed of a hydroplane is also greatly 
affected by weight distribution, though in a 
different manner. While-the boat is begin- 


because 
greater 


2 
{(o) 


the weight carried 


planes and boats best 


distribution in 


get 


ning to plane, the passengers may have to 
move forward, but after planing speed is 
reached, the boat will go faster with the 
weight farther aft. The best weight dis- 
tribution for a stepless hydroplane may 
easily be found by moving the weight aft, 
while the boat is running at full speed in 
smooth water, until a galloping motion be- 
gins. The most efficient distribution at that 
speed is with the weight as far aft as it can 
be placed without causing galloping. Re- 
member, though, that a bad motor angle or 
bottom lines may also galloping. 

In general, the correct motor angle is one 
at which the cavitation plate of the motor 
is parallel to the surface of the water at full 
speed, but some improvement in speed can 
nearly always be made by experimenting 

The propeller that the factory furnishes 
with a motor is the correct size only for the 
average boat for which the motor is 
signed. If the boat is a larger and heavier 
one, such as an outboard cruiser, or carries 
a heavier load than is usual, a propeller with 
larger area and less pitch will be more effi- 
cient. If the boat is lighter and faster than 
the average, as a small stepless hydroplane 
might be, it may require a propeller of 
greater pitch and possibly less area. A pro- 
peller that will make a hydroplane carry a 
heavy load effectively will be quite different 
from one that will give the highest speed 
with a light load. 


cause 


de- 


SPEED TABLE FOR POPULAR SCIENCE BOATS 


SECTIONAL 
ROWBOAT 
AND 
SAILING 
DINGHY 





RACING 
RUN- 
ABOUT 


FISHERMAN’S 
OUTBOARD 
BOAT 


SPORT 
RUN- 
ABOUT 


OUTBOARD 
CABIN 
CRUISER 


FAMILY 
RUNABOUT 


CAR-TOP 
BOAT* 


Possengera | 2 ! 2 





516.1 61 5.0 
1.1] 8.0 84 69 
2.0} 8.9 10.1 88 
2.5 19 94 
3.3 12.4 106 11.0 10.1 9.3|11.0 10.1 88 
5.0 6113.2 11.9 10.6116.) 12.9 105 
5.4 [13.8 124 11.0 |22.2 158 11.3) 
8.5 8/185 15.0 13.5|27.6 235 19.1 
97 1122.3 168 14.3 129.7 25.1 21.6 
16.0 31.4 26.1 19.5|36.0 31.5 27.9 
17.6 325 287 24)| © 
22.0 36.2 32.0 29.1 
23.5 37.4 33.0 30.0 
33.4 41.8 38.6 35.) 


74 67 60 
92 84 75 


99 90 82199 90 80 





25.8 
32.3 
33.4 
37.2 
38.4 
43.0 


Horsepower Rating (Notional Outboard Association) 





























*Plans for this boot, the next in our series of small craft, will appear in a two-part article starting next month 
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FIELD SHOWER BATH 


Army Medical Battalion Makes Its Own from Junk Materials 


By LIEUT. COL. F. T. CHAMBERLIN 


U. S. Army Medical Corps 


thing in the field, to the million or 
more men who have been mobilized in the 
United States Army in the past year, is a 
good bath after a heavy day in the dust 
We of the 45th Medical Battalion of the 
Third Armored Division have solved that 
problem satisfactorily after a _ profitable 
tour of junk yards near our camp. 

There is nothing fancy about the equip- 
ment, but it works as well as one could 
wish, for giving showers to a large number 
of men in a short time. From the stand- 
point of portability, it comes very near to 
being the last word. It can be unpacked, 
assembled, and started in four or five min- 
utes and, after use by the battalion, can be 
repacked in only three minutes. It occupies 
a surprisingly small space when in trans- 
port. Other outfits in the Army may find 
our design equally useful. 

With some essential changes to meet in- 
dividual needs, the plans may be adapted 
for defense workers where there is a hous- 
ing shortage, for harvest workers, at camps 


N EXT to food, about the most important 
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for migrants and trailer and auto camps, 
and in farm homes without electric power. 

New equipment can be utilized, but with 
no money in a nonexistent organization 
fund we relied on a much-dilapidated force 
pump, a ;-h.p., single-cylinder, 4-cycle 
motor which had served its best days on 
somebody's washing machine, several pieces 
of secondhand %” pipe, a number of pipe 
nipples, tees, and caps, a couple of sections 
of old garden hose, and several pieces of 
old lumber. 

The pump and motor were pulled to 
pieces, and new parts, some purchased and 
others made on the spot, were substituted 
for those that were beyond redemption. 
teassembled, the machines were painted, 
mounted on a homemade “litter” for easy 
handling, and tested. They functioned like 
neu 

The %” pipe was cut into sections 2 
long anc joined end to end with the tees. 
Pipe nipples were inserted in the remaining 
openings of the tees. Pipe caps, each of 
which had been drilled with ten 1/16” holes, 
were screwed on the nipples. The 1/16” 
holes through the rather heavy metal at 
the end of the caps proved to be just the 
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right size to throw jets otf 
water suitable for a shower 
of this kind. 

Other parts of the equip- 
ment were more easily 
constructed. They con- 
sisted of three pairs ot 
folding supports made of 
old lumber and bolted at 
one end in the form of 

shears, two 15’ lengths of 

garden hose and unions to 

reach to the force pump 

and water supply, and 

duckboards to keep the 

men's feet out of the mud. 

Water was drawn from a 

250-gallon Army water 

Set up for operation in a maximum of five minutes, the shower above cart hauled to the bat- 

serves these Army men. Below, packed compactly for transportation talion area where the ap- 

paratus was set up, but 

we can, if necessary, put 

the hose directly in a 

stream and pump the wa- 

ter from there. Our pump 

throws 500 gallons an 
hour. 

Although effective, the 
shower is often a cold one. 
We have under construc- 
tion now a heating coil, 
also being built of scrap 
pipe. This pipe is coiled in 
several turns and will be 
placed in a so-called “GI” 
can of water under which 
a fire will be built. The 
water drawn through the 
coil will be lukewarm. 





ABRASIVE PAPERS 


Medium 
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Double Cabinet Holds Shop or Photo Supplies 


HEN flat cigarette tins 
W: re used for storing 
screws and other small items, 
or photographic negatives, it 
pays to make a double cabinet 
for them as shown. The space 
in the back compartment is for 
spools of solder, glue, and other 
bulkier articles, or for developer, 
paper, and the like. Charts or 
data cards may be fastened to 
the back of the swinging section. 
Hang the box at eye level either 
from a joist or by attaching the 
rear compartment with screws to 
a wall._-WILLIAM J. FRITZ, JR. 








BACK AND SHELVES, 5% 
THIN PLYWOOD . 


In the cellar darkroom or workshop, it is 
a simple matter to hang the cabinet from 
a ceiling joist in the manner shown above 














A neater job results if the back an 
of the front section is set in or 
placed in rabbets. If wide stock 


| a 
<= —| <> SLIDES BENT 
is available, a single box frame 3 “ FROM TIN 14 *4 
can be made and then sawed apart SPACED x APART 














The tool should be machine-ground if possible. Its 
heel is ground away to clear the thread at the bot- 
tom, the angle depending upon the pitch of the 
thread to be cut. The helix angle also must be very 
carefully calculated. Set the tool square with the 
work and exactly on center. It does all the cutting 
with the nose and must be fed into the work with 
the cross feed. Only very light cuts should be taken. 

The square thread was once used much more wide- 

a ly than it is at present, especially on machine, ad- 
ot justing, and power-conveying screws, but because 

f - NTERNAL it is hard to cut accurately, it is being replaced to 
Froorrooos sverap «AN increasing extent by the Acme thread, which is 


~ CLEARANCE ANGLE ° 
4 stronger and easier to produce. 
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Hand Planes 


By EDWIN M. LOVE 


VEN though a home workshop may be 
7 well equipped with machines, there are 
occasional jobs that call for the skillful use 
of one or more hand planes. Dexterity in 
the use of these tools is therefore invaluable 
to any man who works in wood, and for- 
tunately it can be gained by a little practice 

Which planes are most used in the home 
workshop? The jack plane, jointer, and the 
smoothing plane, which are all similar in 
construction. Jack planes are 11'.” to 15 
long, jointers may be 22”, 24”, or even 30 
long, and smoothing planes are 5'.” to 10 
long. 

What is the construction of a plane 
Figure 1 illustrates the parts and their re- 
lationship to each other. Originally a plane 
consisted of a slotted block of weod into 
which an iron cutter, or a “single plane 
iron,”” was wedged, and the ancient term 
“plane iron” still survives, although today 
the blade is of steel. In a modern plane, this 
blade is attached to a cap by means of a 
large-headed screw, and the “double iron” 
thus formed is clamped to the frog with a 
heavy clamping piece called the lever cap 

How is a plane adjusted for use? As- 
semble the plane iron and cap so that the 
cutting edge projects beyond the end of the 
cap 1/64” to 1", this distance depending 
upon whether light finishing or heavy rough- 
ing cuts are to be taken (Fig. 2). Place 
the double iron on the frog (Fig. 1) with 
the small rectangular slot engaging the tip 
of the Y-adjustment lever. Then slip the 
lever cap over its screw to the end of its 


> 


Holding a block plane at a slight angle to its 
stroke helps to make it cut smoothly on end grain 
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and How to Use Them 


keyhole-shaped slot, and press down the 
lever. The screw should be turned in far 
enough to make necessary firm hand pres- 
sure on the clamping lever. 

Set the plane iron to the desired cutting 
depth by turning the brass Y-adjustment 
collar. You can now draw in either corner 
of the blade by shifting the lateral-adjust- 
ment lever. Sight along the sole of the 
plane, or rub the finger lightly along the 
bottom over the edge, to judge the setting. 

For fine finishing cuts, especially on cross- 
grained material, loosen the screws holding 
in the frog and slide it forward to decrease 
the throat opening. In planes the 
frog screws need not be loosened, adjust- 
ment being effected by turning a screw 
Also, for fine cuts, set the edge of the cap 
close to that of the plane iron. 

How can chattering and choking be 
nated? On chattering or 
jumping is usually caused by a dull blade, 
or by looseness of the cap or frog. If shav- 
forced up between the cap and 


some 


elimi 


seasoned wood, 


ings are 


plane iron, whet the edge of the cap on an 
oilstone until it fits closely against the iron 
3esides this, it may be well to tighten the 
lever-cap screw. Chattering and choking will 


occur if the cap is set too fine, or if the blade 
is set to cut deep with the frog too far for- 
ward, that is, with a narrow throat opening 

What is the proper way to resharpen a 
dull plane The first test 
the dull blade for squareness; if it is out of 
square, true it up on the edge of a rec- 
tangular sharpening stone. A slight crown 
advantage, as in the cast 
Now set a T 


iron? step is to 


is sometimes of 
of a jointer plane (Fig. 4) 


The spokeshave is useful for planing irregular 
curves, and may be pushed or pulled as preferred 
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bevel to the angle at which the edge is to 
be ground-——about 20 deg. for average work, 
or slightly more for very hard or knotty 
wood. Move the plane iron from side to 
side on the grinding wheel at the proper 
angle, using light pressure to avoid over- 
heating. Check the angle frequently with 
the T-bevel. Grind until the dull edge re- 
sulting from squaring up the blade disap- 
pears. Then grind at still lighter pressure 
until a thin wire edge is formed on the flat 
back of the blade. 

Apply a little oil to a fine, flat sharpening 
move the plane iron back and 
forth lengthwise of it, bevel down, using 
both hands and applying pressure chiefly 
on the forward stroke. Start with the plane 
iron at a low angle and raise it gradually 
during the course of half a dozen strokes 
until the bevel lies flat on the stone. Shift 
the blade from side to side with each stroke 
so that all parts of the edge will be sharp- 
ened. Round the corners slightly 

Finally, turn the blade iron over, bevel up, 
and with it perfectly flat on the stone, take 
a few strokes to turn the wire edge back. 
Remove this burr either by stoning both 
bevel and flat again lightly, or by drawing 
the edge against a piece of hardwood. Test 


stone and 


for sharpness by resting the edge of the 
plane iron on the thumbnail. If it “bites” 
of its own weight it is satisfactory; if not, 
it should be resharpened. Avoid nicking the 
edge when replacing the iron in the plane. 

What are the steps in smoothing a board? 
Choose the best and level down the 
high with a jack plane. Then take 
overlapping strokes lengthwise of the board, 


side 


spots 


In jointing a board, lift the plane at the end 
of each stroke to avoid rounding the far corner 


167 








A cabinet scraper is used lengthwise of the work 
and turned at an angle to afford .a shearing cut 


working from left edge to right, and after 
this use a smoothing plane. If the board 
is thin, or wide and long, you may have to 
disregard wind and cupping. However, Fig. 
3 illustrates how it is possible to test 
for wind, as well as steps in 
planing a board to size 

How are the straight- 
ened? Push the jointer along the edge, the 
full length of the work where possible. Bear 


successive 


edues of boards 
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Plowing a groove with a combination plane. It will 
also cut rabbets, dadoes, tongues, beads, and coves 


down on the toe of the plane at the start, 
and on the heel at the end of the stroke. As 
a further precaution against rolling the toe 
downward, lift the jointer when the plane 
iron clears the end, as shown in one of the 
accompanying photographs. Carry it back 
to start the next stroke. Dragging the plane 
back dulis the edge needlessly. It is often 
best to place the finger of the left hand 
under the sole to act as a fence, (Fig. 4), 
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keeping one section of the plane iron cutting 
the full lengtn of the stroke. Thus, if one 
corner is high, the crowned section of the 
plane iron can be moved to that side to take 
a deeper shaving there. 

3oards jointed for gluing need not be 
square, but the bevels must be such that the 
faces will be parallel, as shown in Fig. 4 

Of what value is a scraper? The scraper, 
by virtue of its fine, burred edge, which 
crimps over the shaving as it leaves the 
work, will smooth cross-grained boards that 
are hard to dress with planes ( Fig. 5). How- 
ever, because it crushes softwood, its use 
is generally restricted to hardwoods, al- 
though fir lumber is often scraped. 

How is a spokeshave used? It is either 
pushed or pulled, according to working con- 
venience and the direction of the grain. A 
simple method of setting the blade is to 
rest the sole on a block of wood and slip 
the blade down until it touches. With the 
screw partly tightened, tap the top end of 
the blade lightly with a hammer to set the 
edge out, and clamp it tightly. 

Is a rabbet plane a useful tool in the home 
workshop? It is really a necessity for mak- 
ing stepped cuts, such as recesses for cabi- 
net backs. See that the blade is sharp and 
square, and in line with the side of the body 
and the spur, and use the fence or else a 
tacked-on guide strip as shown in Fig. 6. 
Take a substantial full-length shaving. Re- 
sist the tendency to slide out of the rabbet. 
If this happens, trim the cut with a chisel 
and use the plane again. In cutting end 
rabbets, it is better to saw the shoulders 
than to depend on the spur to sever the 
fibers of the wood. 
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Fig 4- Jointing Boards Yor Gluing — 


Are combination planes used in the home 
workshop? Although few home shops have 
one, this tool is invaluable for hand work, 
substituting for the rabbet plane and cut- 
ting dadoes, grooves, tongues, beads and 
coves. More elaborate models are also 
equipped for making moldings. 


USE OF 
GUIDE STRIP 


t+’ 


—_" 


rt, 


FENCE 


BENCH a Rabtrel (Llane 


USE OF FENCE 


Don't overlook scrapers. They will 
dress cross-grained stock on which 
planes fail. If properly sharpened 
they should turn up fine shavings 
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“BLACK HEAT," a recent discovery 
employing a large woven element of 
filament and spun glass to generate 
warmth with no visible glow, is used 
in the new portable electric heater 
below. The unit is light enough to 
be carried in one hand. If knocked 
over, it will shut off automatically 


PLASTIC AND UPHOLSTERY are combined in the construction 
of a new chair of modern design. Transparent plastic is used 
for the curved orms and supports, taking the place of metal 
and wood, and the upholstered seat and back require only two 
yords of material. Arms and cover are in contrasting colors 


rr A FLUORESCENT TUBE of circular shape, 8” in 
diameter, is now made for table lamps. It can be 
bought either complete with a lamp or separately 
for installing on an old one that has been rewired 


GLOVE AND SPONGE ARE ATTACHED in this new 
house-cleaning device. It is especially useful for 
washing windows and tile. The rubberized gauntlet 
protects the hand, and no fatiguing grip is needed 
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by the ‘Household 


THERMOMETER SETS 
for the kitchen may be 
had in a wall rack of 
enameled pressed wood. 
In pockets are three 
cooking thermometers 
—for candy, roasts 
and deep-fat frying— 
and a skewer, and on 
the holder is a room 
thermometer. The oval 
tubes make temperature 
reading easy and keep 
the instruments from 
rolling off the table. 
All glass is heatproof 
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TAILORS’ POWDER in a small plastic case 
fitted with a tracer wheel will be found an 
aid in transferring patterns to cloth and in 
marking for alterations. The case opens for 
refilling. The powder comes in red and white 


TARNISH ON SILVERWARE is prevented by a new 
chemical compound placed with water in a specia 
container where its vapors will counteract the 
effect of the atmosphere. Evaporation continues 
from three to twelve weeks without replenishing 


BROILING, GRILLING, AND TOASTING are done 
in an ordinary frying pan covered with the electric 
lid shown above. The appliance uses a standard cord 
and plugs into the average household outlet. It can 
be cleaned easily after unscrewing the knob on top 
and taking out the electric element. The lid may be 
washed, but the heat unit should only be wiped dry 


KNIFE AND CHOPPING BOARD are a unit in this 
vegetable-slicing set which permits the swinging 
motion employed by professional chefs. The knife 
is fastened at one end to a rotating pivot on the 
board. It is removable for cleaning and sharpening 











By 
DAVID MARSHALL 


Author of Model Roilroad Enginec . 


AILWAY signaling is one of the most 
R fascinating of the applied sciences, and 
one that has been carried to the peak of 
efficiency. Its application to a model pike 
brings new operating thrills, for it can be 
made to follow standard practice closely. 
Indeed, model layouts have served as labor- 
atories for working out signal problems on 
the big roads 

The first principle of good signal engi- 
neering is that every part must operate per- 
fectly to produce and maintain a clear indi- 
cation, such as a semaphore in the upright 
position. A stop indication must result auto- 
matically if any part fails to function 
Should a wire break or current stop flowing, 
the semaphore blade must fall to the stop 
position by gravity alone, or, in the case of 
a light signal, the heavy armature of a re- 
lay must drop of itself to close the circuit of 
the red light. Thus mechanical or electrical 
failure can have no effect but to freeze a 
signal at stop, halting the operation of trains 


TRACK RELAY. The heart 


tered to serve as a track relay, is connected 
to a light signai. A front contact consisting 
of a piece of spring brass is attached, and 
the magnet winding is no longer in series 
with the armature, but connected to a sepa- 
rate track circuit 

When the magnet is energized, the arma- 
ture is drawn toward the front contact and 
held away from the rear contact. In the 
diagram, the magnet is not energized, and 
current flows through the red stop light. 
When the magnet is energized, the red light 
blinks out and the green flashes on. If the 
track circuit is again broken, the spring 
pulls back the armature to close the stop 
circuit again. 


TRACK CIRCUIT. In signal engineering, a given 
track is subdivided into “blocks” or space 
intervals; and the entrance to each is pro- 
tected by a signal. Where two blocks meet, 
the abutting railheads are insulated, so that 
within the block both rails may act as con- 





of automatic signaling is 
the track relay, an elec- 
tromagnetic device for 
making and breaking 
electric circuits The 
track relay is operated 
by a track and 
in turn controls a signal 
either supplying 
the power required to 
sustain a clear, or break- 
ing the signal circuit to 
let the signal drop to 
stop 
You 
for a 
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can relay 


dollar, 


buy a 
or you can 
make one out of a 20- 
cent doorbell. In Fig. 1 
the parts of such a bell 
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are shown diagrammati- 
cally as wired to produce 
a ring or buzz. In Fig. 2 
the same doorbell, al- 
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ductors, yet no current can flow from one block to another. 

In standard practice (A in Fig. 3) each block has its 
own track battery and track relay. From the battery at 
the far end of the block, the current normally flows 
through the entire length of one rail, through the track 
relay, and thence through the other rail back to the bat- 
tery. Thus the relay is normally energized, and the lifted 
armature closes the clear signal circuit, as in the upper 
block at A. Once a train enters a block, however, its 
wheels short-circuit the rails; the battery current returns 
without energizing the relay, which reverts to normal 
the armature drops (by gravity in the case of grown-up 
railroads, for springs are not permitted) and the stop 
signal circuit is closed. Notice that, whatever the con- 
dition of the block, the current from the track battery is 
forever flowing. 

Some railroads argue that they cannot afford the high 
cost of this closed-circuit system, so the older open- 
circuit system is still used here and there. In this (B, 
Fig. 3), the track current flows only when the block is 
occupied. The relay has to be energized to produce a 
stop, and if a connection works loose or the relay refuses 
to “pick up,” a false clear is given. In actual practice, 
fortunately, a false clear is rare. Model railroaders use 
both systems, simplified with one track battery for the 
entire railroad (C, Fig. 3). Only one rail is broken up 
into blocks. This is called the control rail; the other is 
the common rail. 


SIGNAL CIRCUITS. These also are simplified in model rail- 
roading, and all the signals are operated from a single 
battery (Fig. 4). It will be noticed that the signal circuit 
also makes use of the common rail, yet the signal and 
track circuits never mix. (To BE CONTINUED) 












































Plans, templates, and an unpainted 
model of the type to be used for 
training fliers and plane spotters. 


Models must be finished dull black 


How to Make Scale-Model 


By FRANK ZAIC 


ITH 500,000 miniature planes required 
WH seneaum ly for the training of Army, 
Navy, and civilian personnel P.S.M 
April "42, p. 79), and the likelihood that still 
more will be required, every patriotic build- 
er of models is likely to ask, “What's needed 
and how can I do the job best?” 

Full-size plans are to be distributed by 
local school superintendents, and there are 
to be fifty different designs or plans in all, 

which a typical one is shown above. All 
models are to be built to a uniform scale of 
1” to 72”, so that 35’ away they will look ex- 
actly like their prototypes at a distance of a 


isee 


(1) ORAW OUTLINES ANO 
CENTER LINES ON 
FACES AND ENDS 


yp Ad WING AND 


TAIL SLOTS, DRILL 
HOLES FOR STRUTS 


little less than half a mile. The tiny craft 
will be subject to much handling and must 
be made of substantial materials such as 
poplar, white pine, basswood, or whitewood 
Models made of balsa will not be accepted 
Avoid using knotty or resinous wood. The 
glue used should preferably be of the new 
resin type, and not ordinary model-airplane 
cement, which tends to peel off when used 
on close-grained material 

It is not necessary to have windows, pro- 
pellers, and other small details on these 
models. Their purpose is to train air fighters 
and spotters to identify our own and Axis 
ships at a distance of half a mile by wing, 
tail, and fuselage outlines. Details are not 


> SAW FUSELAGE 


TO SIDE PROFILE 4 PIN BACK WASTE PIECES 


AND SAW TO PLAN VIEW 
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visible on a full-size plane at that 
distance and are therefore super- 
fluous on the models. 

The first step in making any 
number of these models is to glue 
the full-size patterns to a backing 
of sheet fiber or tin-can metal be- 
fore cutting them exactly to line. Both pat- 
tern and backing are then trimmed together. 
Such reinforced templates may be used 
again and again. 

The accompanying drawings illustrate the 
step-by-step procedure in building a model 
of the Vought-Sikorsky OS2U-1 U. S. Navy 
Observation Scout. This involves the mak- 
ing of a pontoon and two floats in addition 
to the fuselage, wing, and tail. With a very 
sharp pencil, lay out both side and plan- 
view fuselage profiles on a squared-up block 
of suitable size, together with center lines 
on the top, bottom, and ends, as in Fig. 1. 
While the blank is still square, saw out the 
wing and tail slots, and drill the holes for 
the struts (Fig. 2). Saw the blank to the 
side profile as in Fig. 3. Pin back the waste 
temporarily to make the work easier to han- 
dle, and saw out to the top or plan view 
as shown in Fig. 4. 

Plans include cross-section templates, but 


WHAT YOU CAN 


. | 
poise DEFENSE 
oe 


When the fuselage has been 
roughed out all over, you are 
ready to carve it to the final 
shape. Use the templates freely 
as you work, and finally sand this 
part smooth (Fig. 7). 

To make the models capable of 
withstanding hard usage, the wing, tail, and 
rudder must be securely attached. Cut the 
fuselage from the bottom up to the wing 
slot, and from the top down to the tail slot 
as shown in Fig. 8. Save the pieces. Cut the 
one from the tail in half lengthwise. 

Tail surfaces have thin, streamlined air- 
foil sections. Merely rounding off the cor- 
ners will leave the model looking like those 
that are used to decorate barns. An easy 
way to shape tail and wing airfoils properly 
is shown in Fig. 9. Tiny thumb planes will 
be found useful in beveling the surfaces 
roughly to shape. Round off the corners and 
sand all smooth afterward. Use care in cut- 
ting tail surfaces to shape, as planes can 
often be identified by these alone. 

The stabilizer is glued to the flat of the 
tail slot. The plan shows the rudder as it 
appears above the fuselage, but actually the 
rudder is cut longer so that it may be glued 
to the top of the stabilizer. The two halves 


Planes for Government Use 


instead of using these merely to check the 
fuselage after shaping, inscribe the curve of 
each within a drawn rectangle exactly the 
size of the hull cross section at that particu- 
lar station (Fig. 5). Against this curve 
draw tangent lines as shown. With dividers 
or a scale, take off the intervals A, B, C, and 
D, and on the fuselage blank scribe lines 
spaced at such intervals from the edges and 
center lines. 

It is now easy to carve the fuselage rough- 
ly to shape (Fig. 6). Work down only to the 
lines, keeping the carved surfaces perfectly 
flat. If you attempt to rough out and round 
off at the same time, you will lose the guide 
lines. 


(S FIND A,B.C.D AND 
GAUGE LINES 
ON BLOCK 


MAY, 1942 


CARVE FLAT N o~y 
BETWEEN GAUGED cur 
LINES ALL AROUND 


of the section previously cut out are sanded 
to a good fit and glued in on either side to 
bring the fuselage to shape and reinforce 
the rudder (Fig. 10). 

Lay out the wing, including the center 
line and the two lines indicating the dihedral 
break (Fig. 11). Cut to outline and shape 
to a true airfoil section as in Fig. 12. Taper 
the wing toward the tips as called for in the 
plans. In some wings the top is tapered 
toward the lower surface, but more often the 
lower one tapers upward. Finish smooth 
with fine sandpaper. 

The wings of modern fighting ships have 
a considerable dihedral angle. This is best 
formed by making V-shaped cuts along the 
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~ SECTION 


SHADE TAIL FROM 
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SECTION. TAPER 
TOWARD TIPS 


13 SCORE DIHEDRAL CUTS, BREAK, APPLY GLUE, 


DO NOT CUT THROUGH 
‘ 5 
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lines marked and raising the wing tips until 
the wood just cracks but does not break off. 
Apply glue freely to the V-cuts and place 
the wing in a jig ( Fig. 13) to set. Check the 
dihedral, as given by the gauge, against that 
projection drawings, as the 
prove accurate for so 


shown in the 
template may not 
small a model. 

Pontoons and floats are made in the same 
way as the fuselage (Figs. 14, 15, and 16). 

Small struts should be made of a hard- 
wood such as maple. Shape them to the cor- 
rect cross section shown in Fig. 17. Never 
leave them square or rectangular, or be con- 
tent with simply rounding the corners. 

The center lines drawn-on the nose are 
used in aligning the wing and mounting the 
pontoon. Pin thin strips along them as shown 
in Fig. 17. Use these to sight across as the 
plane is being assembled 

Glue the wing into the slot provided for it, 
and glue in the cut-out piece below it. This 
is a stronger and easier method of mount- 
ing the wing than that of using dowels or a 
butt joint. Do not worry about cracks left 
around the section in the fuselage. 
These can easily be filled with glue. 

The resin glue to be used is somewhat 
similar to glue, except that it is 
mixed with less water and is ready for use 
It sets in a few hours. If work 
rr or left in a warm 


wing 


casein 


immediately 
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place, half an hour will suffice for surface 
drying. Once the glue has set, the adjoining 
wood will rupture before the joint itself. 
Within 48 hours the glue hardens to a rock- 
like consistency, so be sure to work cleanly 
and leave none where it does not belong. If 
glue fillets or the like are to be finished, sand 
them smooth within four hours. 

The models must be finished dead black, 
with no gloss, like the inside of a camera. 
Poster color or flat black oil paint will do. 
However, several thin coats of ordinary 
wood filler should first be applied to close 
the pores. Sand the plane perfectly smooth 
afterward. When the surface shows no grain, 
the black paint may be applied. Two coats 
should suffice. Paint them on smoothly. 

If many of one type of model are to be 
made, jigs should be used whenever possible 

for obtaining the dihedral angle, in as- 
sembly, and for marking fuselage blocks. 
The work should be divided so that those 
having power machinery can cut or rough 
out parts, leaving finishing to those who can 
use only hand tools. A penknife, a small 
drill, one or more thumb planes, and sand- 
paper comprise almost all the tools needed 
for the final shaping, fitting, and assembly 
The U. S. Navy, which sponsors this model- 
building project has already sent plans for 
the Vought-Sikorsky and nineteen other 
planes to participating high schools 
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Simple Fixture Insures Even Plating of Irregular Work 








HE AMATEUR often finds it hard to ah 
Taee a satisfactory deposit on undercut aS 
and sunken areas of an article being electro- 
plated. This is because the plating current ——$——— 
follows the path of least resistance, build- 
ing the heaviest deposit nearest the anode. 

A simple fixture that insures even plating 
is shown in the illustrations. The base, of 
pressed composition wood, hard rubber, or 
plywood, is cut slightly larger than the 
article to be plated. With small brass 
screws, attach three copper or brass clips 
to hold the work centered. Set it in place, 
and mark the board about '2” from the 
edges opposite all hollows. 

After removing the work, drill holes at 
the points marked to a tight fit for No. 12 
enameled copper wire. Drill a second hole, 
also 12” from the edge, about 14” from each 
of the others. If a wooden base is used, it 
should then be boiled in paraffin. Push each 
wire up through one hole of a pair so that 
a generous length protrudes. Carry the 
other end over the edge of the board and 
down through the second hole. Connect all 
the wires together under the baseboard, and 
carry off a lead for connection to the current 
source. Solder all joints. Remove insulation 
a short way back on all wires. Bend them to 
fit in sunken areas without touching them. 

For plating copper, no further preparation place, surround it with anode plates as 
is needed. To plate other metals, place the necessary, and connect the fixture wires to 
fixture in the plating bath without the work _ the positive side of the line with the anodes. 
and deposit a heavy plating upon the wires, Plate for half the usual time, then remove 
which for this purpose are connected to the _ the fixture and finish plating in the ordinary 
negative side of the line. Set the work in way.—kK. R. SIPPLE. 
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ELECTROPLATING, PART 11 [ELECTRICAL] 


Copper plating is an important process not only for finishing articles, but also 
as a treatment preliminary to the plating of other metals. Copper deposits very 
readily in an acid solution, but work consisting of iron, steel, or zinc must receive 
a preliminary plating in an alkaline solution. After being thoroughly rinsed, it 
may be transferred to the acid electrolyte until the plate is of the desired thick- 
ness. If it is placed directly in the acid solution, a thin unstable deposit is 
formed, and the plating will not be durable. 

Acid electrolyte. Dissolve 1°, lb. copper sulphate in a quantity of hot water, 
then add cold water to make 1 gal. When this is cold, slowly add 3% oz. sulphuric 
acid, meanwhile stirring with a glass rod. Use 1% to 3 volts for plating. 

Alkaline electrolyte. This is extremely poisonous. Use the utmost care in 
preparing and employing it. Do not allow it to come in contact with the skin. 
Never add acid to the alkaline solution, for deadly fumes will be generated. In 
2 qts. warm water dissolve 1 lb. sodium cyanide (POISON). Add 8 oz. copper 
carbonate slowly, stirring until the solution is clear. Then add 2 oz. sodium 
carbonate and water to make 1 gal. Use 3 to 4 volts for plating. Unclean alkaline 
solution may cause blisters on the work. Rinse plated articles in hot and cold 
water alternetely several times before transferring them to the acid bath. The 
acid solution should be agitated frequently to prevent depietion of the metal in 
solution between the anode ane the work. Too much voltage may result in a 
dark or burned deposit or blisters. Regulate the current so that the color of the 
work remains a rose tint. A good grade of sheet copper will serve as an anode. 
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Here's a practical closet that provides for all the essentials of a 
man's wardrobe. The door mirror is conveniently near the tie rack. 
Below it is a unit comprising two handy shelves, a pocket for small 
articles, and another for shoe-cleaning materials. This has a heavy 
hinged front that drops on chains to serve as a horizontal shoe step 
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Planning Efficient Closets 
TO SUIT YOUR FAMILY’S NEEDS 


Shoe shelves are placed near the floor on 
the back wall. The large shelf, which is 
placed at a height of 6 on two %” by 4 

i not be oversize to be ef- cleats, carries two poles at right angles to 
.. ficient. A well-planned small cioset each other. The shelf itself is used for hats, 
may be more useful than a large one that suitcases, and bulky articles. A few coat 
is used in a hit-and-miss manner. Any mod hooks are inserted in the cleats. On the door 
erately competent amateur craftsman can is mounted a mirror, a tie rack, and another 
plan better-than-ordinary closets if he will fairly large rack, the lower panel of which 
take the time to analyze his own and his swings down to serve as a shoe step. 
family’s needs and the space at his disposal The woman's closet has poles at two dif- 
Sketches of two good arrangements are pre- ferent heights, commodious shoe _ shelves, 
sented here as a guide to such planning and racks attached to the door to hold pock- 

The man’s closet is ample to care for the etbooks. The shelves are about 12” deep, 
currently used portion of an average ward- with a ',” by 1'.” strip on the front edges 
robe. A chest fitted into one corner opposite instead of a heel cleat such as is used in the 
the door measures about 24” wide, 22” deep, man’s closet. Space them about 8” apart. 


By Joseph Aronson 


and 30” high, and its four drawers are par- Another narrower tier of shelves about 
titioned for socks, handkerchiefs, collars, 36” high accommodates gloves, sweaters, 
and jewelry; pajamas and underwear; shirts and articles of like nature. On the side of 
in tiers, and sweaters. Over the chest hang this, near the top, a small block is attached 
coats and jackets. Trousers are hung sepa- with a dowel passing through it, as shown. 
rately in the space next to the chest This is for hanging belts. 

As in the case of the man’s closet, a good- 
sized mirror may be fastened to the door if 
there are not adequate mirrors nearby in 
the room itself 

Fir plywood is actually as economical as 
good pine boards for chests, large shelves, 
and other closet fittings. Painted finishes are 
generally preferred in closets, although 
often a decorative effect is created by finish- 
ing the wood natural. Edges may be painted 
with contrasting color, or ornamented with 
narrow moldings, if desired. Egg-and-dart 
and so-called “rope” moldings are suitable 
for this purpose. 
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In half an hour flame 
can cha. age tie 


inferno from 


a mate’ 
average home 
into an eliar 
to roof. Ear Jetoctio of 


fire sa te nd preperty 


By GILBERT RAE SONBERGH 


a 90 seconds fire strikes at a home 


in this country Every day, fires in 
homes claim an average of 19 lives and in- 
jure dozens of persons. At least half of 
these losses could be prevented, and whether 
your home will be on the casualty list of 
the future may depend upon what precau- 
tions you take today. 

Most home fires are caused by careless- 
ness, and the rest by neglect of dangerous 
conditions in electrical wiring and in heat- 
ing plants. A periodic check-up of all danger 
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Keep chimneys in repair 
Store things neatly in attic 
Have rope ladders upstai.s 
Warch for deterioration of 
wiring and flexible appli- 
ance cords. Do not overfuse 
Have smokepipes at least 
18" away from joists and 
woodwork 

Install several fire-detector 
units in cellar (a) and one 
at head of cellar steps (b) 
Put gong in upstairs hall (c) 
Keep doors closed at night 
Hang one extinguisher in the 
kitchen and another at the 
head of the cellar stairway 
Have a fireproof door at the 
foot or top of cellar stairs 
Keep a sand bucket in the 
garage 


points in your home will reduce by 75 per- 
cent its chances of going up in smoke. Such 
fire prevention is a real contribution to na- 
tional defense, and one that every home 
owner and tenant can make at little or no 
expense. 

There are three things to do to make 
your home fire-safe: First, check the dan- 
ger spots where fire may start; second, fire- 
retard the basement; third, install a de- 
vice to wake you the minute a fire does 
start Many deaths occur through as- 
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phyxiation from gases long 
before the fire itself reaches 
its victims. > 

Defective heating plants are 
the biggest single cause of 
fires. Safety demands a year- 
ly check-up of the whole sys- 
tem. See that all smoke pipes 
are at least 18” from any joists 
or other wooden parts of the 
house. Closer spacing may do no harm for 
as long as twenty years, but sooner or later 
critical conditions of heat and dryness will 
coincide and cause a fire. Pipes that are too 
close to wood should be moved. 

In some cases it may suffice to apply a 
thick asbestos covering, but each installa- 
tion must be considered individually, and 
no general recommendation can be made. 
Your fire department will probably be glad 
to send an inspector to give you professional 
advice, at no cost to you. “We'd rather 
spend an hour inspecting your home,” said 
one fire captain, “than five hours pumping 
in water.” 

Accumulated gas in coal furnaces 
been known to explode and throw hot coals 
out of the fire door. For this reason the 
space in front of the boiler should be kept 
clear of combustible material. 

If you have an oil or gas furnace, your 
dealer will give it an annual inspection. 
There is no better form of fire insurance. 
It is a mistake to attempt adjustments, 
repairs, or alterations yourself. Oil burners 


has 


the services of trained experts 

Chimneys should be cleaned 
and tested for leaks once each 
year. You can test your own 
by building a smudge fire in 
the furnace, then stopping the 
flue at the top. If wisps of 
smoke seep out into the first 
or second floor or attic, bricks 
are loose or mortar has cracked 
out and must be replaced. A chimney can 
be cleaned by lowering into it a brick loose- 
ly wrapped in a large cloth, but professional 
chimney sweeps can do a more thorough 
job. 

If you have a wooden shingle roof, espe- 
cially an old one, it is always possible 
for stray sparks from your own or a neigh- 
bor’s chimney or from any nearby fire to 
start a blaze. Shingle roofs are now illegal 
in some communities unless special fire-re- 
tardant shingles are employed. All such 
roofs are much less likely to catch fire if 
painted at regular intervals with high-grade 
fire-retardant shingle paint. A man in White 
Plains, N. Y., burned leaves on a windy eve- 
ning recently, went off to a movie, and 
unwittingly caused seventeen roofs to catch 
fire. 

If your home is in a locality where light- 
ning is frequent, it may be well to consider 
installing a good set of lightning rods. Well 
grounded rods will go far toward prevent- 
ing fires from lightning. 

Another potential fire hazard is electrical 


are delicate mechanisms and should have equipment. All appliances, motors, and ex- 





SIX MAJOR CAUSES OF HOME FIRES 


CHIMNEYS AND ROOFS DEFECTIVE WIRING 


MISUSED APPLIANCES 




















This cellar is fire-retarded. The plaster-board ceiling would 
hold back a fire long enough for the family to get out of 
the bedrooms and for firemen to save the rest of the house 


tension cords should be checked regularly 
insulation, cracked or broken 
plugs, and connections. If your re- 
frigerator has an old-style open unit, it may 
be well to install a six-ampere fuse at the 
motor. The writer once found a refrigerator 
in flames because a mouse had been snared 
between the belt and a pulley, thus stalling 

which promptly overheated 
a compressor seizes end stops 
Current enough to overheat the 


for frayed 


loose 


the motor, 
Sometimes 
the motor 
windings may not blow the house fuse, and 
a fire may result 

Electric wiring in old houses should be 
checked by a licensed electrician and any 
necessary changes made promptly. Mil- 
lions of homes are unsafe by today’s stand- 
one reason for our disgraceful annual 
fire losses. New wiring for any purpose 
must always be installed and inspected in 
accordance with local laws 

One of the most frequent causes of cellar 
fires is accumulated junk and rubbish. Few 


ards 


182 


cellars are without their catchall 
piles of old furniture, clothing, 
rags, newspapers, and magazines 
No one can say how many fires 
are caused by spontaneous com- 
bustion, which, incidentally, starts 
in a host of things other than 
oily rags. The ink on old news- 
papers has been known to start 
fires in this way 

The only remedy is to clean out 
such dangerous rubbish. Nine 
tenths of the things so saved will 
never be used, and should be 
thrown away. The remainder 
should be stored in accordance 
with safe practice. All _ paint- 
smeared or oily rags should be 
washed out and hung in the open 
to dry or kept in sealed metal 
containers. Stacks of paper are 
easy to dispose of now, when pa- 
per shortages are upon us. Fur- 
niture should be spaced out, not 
piled up against the joists. The 
same precautions apply to attics, 
which are often as bad as cellars, 
and must be cleaned out if homes 
are to be fire-safe. 


Fire-retarding your basement 


will, if a fire occurs there, keep it 
confined until the family can es- 
cape and the fire department can 


put it out. The most essential 
thing is a 2” thick metal-covered 
door, preferably at the foot, other- 
wise at the head of the cellar 
stairs. It should be self-closing 
and ought to open inward, to- 
ward the cellar. The standard 
door at this strategic point won't 
withstand the terrific heat and the pressure 
of hot gases caused by a cellar fire. 

Another excellent way to fire-stop the 
cellar is to cover the ceiling with metal 
lath and cement plaster, or with asbestos 
board. You can do the job yourself at a 
saving. With the ceiling so covered and a 
thick door between the cellar and the rest 
of the house, a fire will smolder for a while 
and can be put out easily. 

Some houses are constructed with hollow 
spaces in the walls that run from cellar to 
attic. In a house of this kind, a fire starting 
in the basement can spread up through the 
walls in an amazingly short time. As a 
remedy, fire stops of incombustible ma- 
terial should be installed between the studs 
in the walls at the floor levels. 

Among careless personal habits causing 
fires are use of gasoline or other inflam- 
mables for cleaning clothing in the home, 
leaving matches where children may reach 
them, and that bugaboo, smoking in bed. 
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Most people will recognize the danger in 
the last two, but few may realize that 
gasoline, benzine, and naphtha, vaporizing 
very quickly, combine with air to form an 
explosive mixture which may be set off by 
a tiny flame or spark, such as the flame 
from the pilot light on a gas stove and even 
a spark from static electricity developed 
by swishing clothing around in the clean- 
ing fluid. The best prevention in this case 
is to avoid inflammable cleaning fluids. 

Fires are frequently started by nonauto- 
matic electric irons left on while the user 
is attending to other duties. These have no 
thermostatic unit to shut off current when 
they reach operating temperature. 

Open fireplaces are also a hazard unless 
they are protected by fire screens, for 
sparks flying out can set a rug ablaze. No 
fire should be left burning brightly in the 
fireplace when the family retires or all 
leave the house, and if the screen is not 
one that covers the opening completely, the 
fire should be extinguished altogether. 

If a fire should occur in your house, you 
want to know about it at once. Immedi- 
ate discovery will save lives and go a long 
way toward saving the house. Excellent 
fire alarms can be had for from five to 
twenty dollars. Most of them are set to 
go off at 150 or 165 deg. (a temperature 
reached very early in the life of a fire) and 
are guaranteed to wake the whole block. 
You can also make your own fire alarm from 
a discarded auto thermostat (see P.S.M., 
Apr. '39, p. 196). If carefully made and 
tested every six months, it should be quite 
dependable. A dog in the home is a fairly 
good fire alarm. His keen sense of smell will 


usually wake him before the gases reach 
asphyxiating density. 

Every home should have at least one fire 
extinguisher. Many fire-department offi- 
cials say the 2!2-gallon soda-acid inverting 
type is best for all-around use. In the 
kitchen, a supply of ordinary baking soda 
should be on hand to snuff out grease and 
other kitchen fires. It is also a good idea 
to keep a length of garden hose in the cel- 
lar, permanently attached to the drain cock 
of the hot-water tank or other water outlet 
Call the fire department, however, before 
fighting the fire yourself. 

Even if you take all the precautions men- 
tioned, your family ought to know how to 
get out. The value of periodic home fire 
drills cannot be overemphasized. You should 
sleep with all bedroom and other doors 
latched. Keep rope ladders in upstairs bed- 
rooms, unless the occupants are trained to 
get out by knotting sheets together. If a 
fire reaches the first floor, it will be impos- 
sible to live more than a few seconds in the 
upstairs hall. If it is still in the cellar, it 
may be possible to get out the front door, 
but the utmost care must be exercised in 
opening your bedroom doors. If they are 
hot to the touch, don’t open them! If not, 
brace the door with your foot and shoulder 
and open only a crack at first. If you feel 
heat and pressure, slam it shut and escape 
by the window. Remember that nobody is 
likely to live if he opens a door that is 
under pressure. 

Close the doors, but leave windows open. 
When you get out, never go back for any- 
thing. Summon the fire department and 
leave everything to the firemen. 





Keep matches away from children. 


Never leave irons or other appliances 
turned on except when they are in 
actual use. 


Use no larger than |5-ampere fuses. 
Keep dusting cloths in a metal box or 
can. 


Never use inflammable fluids for dry- 
cleaning. 


Don't hang electric cords on radiators 
or other metal objects. 


Never hang clothes on extension cords. 


Let irons cool before putting them 
away. 





SIXTEEN SAFETY HINTS 


Don't use matches or candles to hunt 
in closets. 


Don't empty ash trays into wastebas- 
kets. 

Don't smoke in bed. 

Don't hunt for gas leaks with a match. 


Brush soap lather on suspected joints 
and watch for bubbles. 


Never leave a fire in an open fireplace. 


Use no inflammable insect sprays in- 
doors. 

Leave the vacuum cleaner out of the 
closet for ten minutes after using it. 


Never leave young children alone. 
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Back-bending in transferring laundry from tubs or washing 
machine to a basket, and to and from the line, is lessened 
if a light wooden dolly with casters, clothespin tray, and 
handles is used. The table level should be a convenient 
height. Wheels will serve on the lawn better than casters 
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Forced up and down on the clogged top of a salt Small pieces such as ties, lace, and ribbon can 
pepper, or spice shaker, a small suction cup will be dry-cleaned in a fruit jar to save cleanser. 


lean out the holes far quicker than a toothpick Put the article in, cap the jar, and shake well 














When food being cooked needs frequent stirring Paper towels on the bottom of the refrigerator's 
snap a spring-type clothespin on the edge of the vegetable hydrator will absorb excess moisture, 
pot for a spoon rack. This will prevent dripping retard leaf rust, and keep the container clean 
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THE HOME SHIPSHAPE 





Dropped keys, even on the littered floor 
of a shop or barn, or in grass or weeds, 
can be found quickly if a bit of brightly 
colored plastic from an old piece of 
costume jewelry is attached to the ring 



































i Yq yf EMERY CLOTH 
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PADDING — 
STAPLE 





Emery cloth over cotton or other padding For the caulking needed occasionally about the house, a 
on a light, wooden paddle is an efficient serviceable gun can be made from a screw-handle grease 
knife sharpener. Use medium cloth on one gun and copper tubing. The threads of the steel barrel 
side, fine on the other. Sew or staple the will cut threads on the tube. The end of the tube is bent 
edges together, and coat them with shellac at an angle and squeezed almost shut, or filed as shown 
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Small holes in stove tanks, buckets, oil Lawn seeding is simplified if 10’ squares are marked by 
cans, and the like can be patched quickly snapping a lime-dusted line. Weigh the seed needed for 
by inserting a short nail or escutcheon 100 sq. ft. and mark its level on a container. Shake it 
pin and then soldering from the head side through a strainer, or mix with fine sand and sow by hand 
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LYWOOD scraps left over from large 
Pao ts can be used to advantage in mak- 
ing the two very practical articles shown on 
this and the facing page 


KITCHEN SPICE SHELF. A miscellanous coliec- 
tion of spice cans and jars is always hard to 
keep neat, but spices kept on this shelf are 
quickly selected, and the transparent con- 
tainers make it easy to tell when the supply 
of any one is running low 

All parts are ',” plywood. The two shelves 
ire notched at the back to form half-lap 
joints with the upright at the center, and are 
ladoed %\” into the back. Either celluloid 
jars like those illustrated or small screw-top 
glass jars may be used. Cut the holes to fit 
them, either on a jig saw or with a circle cut- 





Spice Shelf and 


DESIGNED BY 


ter. Sand smooth the inside edges on a drum 
chucked in the lathe or the drill press. 

Taller jars may be used in the back row, 
or the label mounts may be made larger so 
that they project above those in front. The 
groove for the labels is formed on a long 
strip and the individual mounts are then cut 
off and shaped to fit the covers. Assemble 
the shelf with glue and brads. Finish in any 
preferred manner, or by rubbing gray paint 
into the wood, and waxing afterward. Ap- 
proximate time, 5 hours 


55 
“6 
~~ TO FIT COVER] 




















Mayonnaise jars will serve instead of the unbreakable ones shown above if the holes are cut to fit. 
lf two sizes are not available, insert a filler strip to hold the rear row slightly above the front 
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SECTION ATA 


Sandpaper hack 


ERNEST R. DEWALT 


SANDPAPER RACK. This convenient shop ac- 
cessory may be hung on a wall, stood on the 
workbench, or laid flat on a shelf. Accom- 
modating standard sheets of abrasive paper 
and cloth, it prevents curling, and keeps 
coarse and fine grades separate. The front 
compartment holds quarter sheets and disks; 
the back one has a filler block to lift the 
sheets slightly above those in front 

In the rack shown, the sides and bottom 
were made of 7/16” stock, fitted together 
with rabbeted dado joints. The sides are also 


CLEANING MARBLE 


To clean marble ornaments, table tops, fireplace trim, and other badly soiled 


marble, mix the following with a little water to make a paste. Be 
water used is soft; if it is not, add a softener. 


FFF pumice stone 
3aking soda 
Spanish chalk 
Soap powder 


It is important to rinse the marble with plain soft water before applying this 
Put a little on a moistened cloth pad and rub gently until the marble is 
Sponge off thoroughly and wipe dry. 

Any cleanser containing an abrasive such as pumice stone may, however, dull 
For a surface of this type, a pure white soap dis- 
solved in soft water and used on the marble only after a preliminary dampening 
with soft water is the safest cleaning agent. 
Javelle water diluted with four times its volume of water will remove 
A preliminary rinsing with plain water, and thor- 


paste. 
clean 


very highly polished marble. 


rinsing. 


some stains from marble. 


ough rinsing after the use of Javelle water, are important. 
mediately any metal fixtures with which Javelle water has come in contact. 
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routed 3/16” deep for the ',” plywood parti- 
tions, rabbeted for the back, and stop-rab- 
beted for the short front panel. Cut the bot- 
tom ',” narrower than the sides, letting the 
back extend across its thickness. 

The cut-outs in the three partitions are all 
jig-sawed in one operation while the parts 
are tacked together temporarily. Sandpaper 
the inside edges smooth, make a trial fitting 
of the parts, and assemble the rack with 
glue and %” brads. Stain or paint it to 
suit. Approximate time, 4 hours. 


[FORMULAS ] 


sure the 


1 part 
2 parts 
1 part 
1 part 


Use only soft water for the final 


Rinse and dry im- 
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Hiawatha Junior 
Target Game 








“Bull's-eyel" whoops 
Hiawatha, or rather, 
two bull's-eyes, and 
with him whoops the 
whole family. This lit- 
tle target game is de- 
signed primarily for 
children, but it will 
find equal favor at 
parties for grown-ups 








By MYRON FLEISHMAN 


Toy and Gome Designer 


ERE’'S an amusing little target game 
4 for Dad to make for Junior—and it 
will be double fun for Dad. Junior will just 
have to wait his turn to play with it after 
it's made, and even then he'll be lucky if he 
can get it away from the grown-ups at all! 

Each contestant stands about seven feet 
from the target, holds the Indian figure in 
one hand, and three suction-cup 
darts in turn from the bow. This is done by 
inserting the stem of the dart through a 
hole in the bow and drawing it back against 
a bowstring made of a couple of rubber 
bands. When released, the “arrow” is pro- 
pelled with surprising force and accuracy 
If a dart sticks on one of the lines instead 
of in a numbered space, the higher of the 
two adjacent numbers is scored. 

The Indian figure and the bow are laid 


shoots 
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out by means of 14” squares and sawed 
from 1%” thick wood. Drill the dart hole in 
the bow just large enough to allow the 
shaft to pass through. Assemble the parts 
as shown after rounding the edges and 
sanding all smooth. Two 1%” rubber bands 
are used on the bow. Loop one end of 
the bands through the upper slits, twist the 
free ends so that the bands cross in the 
center, and catch them in the lower slits. 

The target is 4%” by 11')” by 11',”. It is 
mounted on two pieces 4%” by 1%" by 8’, 
which are slotted as indicated. They are left 
unattached so that the target can be taken 
apart when not in use and stored away con- 
veniently. 

Paint the Indian figure and the target as 
shown, sanding between coats and using 
particular care to obtain a smooth surface 
on the target so the darts will stick readily. 
A natural color can be obtained on the In- 
dian by using red mixed with a little yellow. 
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USEA 2 
TRIANGULAR 
PATTERN TO 
LAY OUT BLANK 


eS 


CUT LINES IN 
WITH BLUNT 
COLD CHISEL 
© .2 

6% 
DECORATE 











RAISE CENTER 
TO BALL SHAPE 


TERMINAL FOR 
BOTTOM OF 
Iv¥ POT 


| 








ASSEMBLED 
BRACKET 


BEND UP 
AND SOLDER 





Ivy Pot and Bracket Shaped from Tin-Can Stock 


THE ATTRACTIVE wall 
ornament shown can be 
made from tin-can met- 
al and gilded, lacquered, 

or finished a dull black in imita- 
tion of iron. Cut out the blank for 
the body, tool it on the outside with 
a paneling tool or background punch, 
then bend it to shape. A paneling 
tool can be made by annealing a 
punch, grinding the end flat, and in- 
denting it with a chisel and center 


make it water-tight. Shape and solder in 
place the three corner pieces and also the 
ball-shaped bottom terminal. Cut out the 
parts for the bracket from the same tin- 
plate stock, tool them as shown in the draw- 
ings, and then rivet them together. 

Both bracket arm and brace may be made 
double thickness for greater strength. 

The three chains can be purchased or else 
made by winding fairly thick wire around a 
4%” by %” iron bar and sawing the tube so 
formed parallel to the bar to make individ- 





ual links. Paint the inside of the pot with 
asphaltum varnish.—DICK HUTCHINSON, 


punch. Reharden it if practicable. 
Solder the seam on the inside to 


[ LEATHER CRAFT—10] 


The buttonhole stitch covers the edges better than does 


the whip stitch. Prepare edges as for the latter (see 
Leather Craft—9). Cement cne end of a yard of lace be- 
tween the edges as at A. Hold finished side of leather 
toward you, lacing from left to right. Bring lace over 
edge and insert in first slit. Pull through to form first 
loop. Bring lace over edge and push through first loop 
away from you as at B. Tighten first loop. When tighten- 
ing second loop, press thumb of left hand over stitch. 
Bring lace over, insert in second slit, and repeat the two 
steps to form the second stitch. Round corners as at C. 
Finish lacing as at D by inserting lace down through the 
second loop of the first stitch, then through the first slit. 
Cement and tighten lace, then cut off surplus, 
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NEW TRIM ADDS COLOR 
TO ANY DRAB HOUSE 


Appeorance can often be 
changed completely in a 
home as well as a person 
by attention to details. Re- 
painting trim and sash is 
the least expensive and 
one of the surest ways to 
results 


achieve strik ng 


( » me Styling Your House 


HINTS ON PAINTING EXTERIOR TRIM 


temperature, the coat may remain soft so 


By MAURICE WHARTON 


ITH the advent of spring, the home 
owner becomes more conscious than 

ever of the appearance of his property. 
While his house may not require an entire 
new paint job, attention to the sash and 
trim will enhance its attractiveness and 
give added weather protectior: to vital areas. 
Outdoor painting may be undertaken at 
any time in dry weather if the thermometer 
registers 40 degrees or above and there is 
no danger of its going lower before the 
paint is dry. If painting is done at a lower 
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that it will catch soot, become dull, and 
possibly wash away. Except when the 
weather man plays tricks in northern sec- 
tions of the country or the season is un- 
usually rainy, springtime provides suitable 
atmospheric conditions, especially as the 
sun has not yet achieved its blistering 
power and insect pests, which mar many a 
paint job in the summer, are still absent. 
Color styling plays an important part, 
and there is a definite trend toward con- 
trasting shutters, doors, and window trim 
with particular emphasis on red, blue, and 


POPULAR SCIENCE 





dark green. In this connection the two 
tables of color-styling suggestions on this 
and the following page may be helpful. A 
change of trim and sash color, done con- 
servatively, may give a face-lifting to the 
old homestead and change a _ wrinkled 
countenance into a gracious smile of hospi- 
tality. 

Those who are not afraid to experiment 
can work out all sorts of novel effects. For 
example, a small white house can be framed 
in color by painting the butt ends and edges 
of the shingles at eaves and gable a dark 
bronze green, trimming the white chimney 
with a band of bronze green at the cap, and 
coloring the inside top and sides of the 
window recesses and door frames bright 
grass green, but leaving the face of the 
trim white. 

It is important to choose a trim color that 
will not fade. Trim paints usually have a 
higher varnish content than ordinary ex- 
terior paint to give a more glossy surface. 
In testing paint on a surface to be covered 
(which is wise, as paint has a tendency to 
look darker than the color on a sample 
card), cover a foot or two rather than a 
small space and look at it from a distance. 
Very light tints, especially, need such test- 
ing. 

Many a job is ruined before a brushful of 
paint is applied because the surface is not 
properly prepared. If the old coating is 
thin but fairly smooth, all that is necessary 
is to dust off well and putty up the cracks, 
nail holes, and joints. Patches of blisters 
must be scraped and touched up with paint. 
toughened area should be lightly sanded. 


If there are a number of coats of paint, 
usually the case with an old dwelling, these 
should be thoroughly scraped, or burned off 
if necessary, otherwise the new paint, lack- 
ing a satisfactory base, will appear uneven 
and may peel off. 

The wood must be thoroughly dry, inside 
and out, or the sun may draw moisture to 
the surface and cause blistering. Also, do 
not neglect the backs of ornamental shut- 
ters. True, it requires time to take them 
down, paint the backs, and put them up 
again, but it is time well spent. Moisture 
will get into an unpainted exterior surface, 
and the sun will draw most of that moisture 
out through the part of the surface that 
the sunlight hits, cracking the paint in the 
process. 

The chances are that metal sash has be- 
gun to rust, and if this rust is not removed 
or neutralized, it is likely to continue to 
make trouble, even after repainting. The 
safe way is to remove or neutralize the rust 
and apply paint of a type prepared especial- 
ly for use as a first coat, over which any 
good finish paint can be applied. There are 
many rust-inhibitive paints and metal prim- 
ers on the market, including red lead and 
blue lead sulphate, both of which come 
ground in oil, the same as white lead in oil. 
Use special metal-sash putty for metal sash, 
and ordinary glaziers’ putty for wood sash. 

If the sash is wood, there will be no rust, 
but there will be dirt and perhaps scaling 
paint, as well as places where the putty has 
become loose. It is not much trouble to re- 
move the dirt, but sometimes the removal 
of the putty is difficult. (Continued 


Good Sigle in House Painting 


Based on recommendations of the Council for Paint Styling 
of the National Paint, Varnish and Lacquer Association 


TYPE OF HOUSE 


Colonial with light body color and medium 
to dark roof 


Large cottage with light body color and 
medium roof 


Small cottage with light body and medium 
roof 


English with light body color and medium 
to dark roof 

French with light body color and medium 
to dark roof 

Spanish with light body color and bright 
roof 

Modern with light body color and dark roof 


TRIM 


Lighter* 
than body 


Lighter 
than body 


Lighter 
than body 


Darker 
than body 
Lighter 
than body 
Darker 
than body 
Darker 
than body 


*If the body color is white, the trim should be white also. 


SASH 


Same as 
trim 


Same as 
trim 


Same as 
trim 


Same as 
trim 

Same as 
trim 

Some as 
trim or door 
Same as 
trim 


SHUTTERS 


Different from 
other colors, 
and darker 
Different from 
other colors 


Different from 
other colors 


Different from 
other colors 


DOORS 


Same as trim 


Different from 
other colors or 
same as trim 
Different from 
other colors or 
same as trim 
Different from 
other colors 


Same as trim 


Different from 
other colors 
Different from 
other colors 





White 
Silver 
White 


Ivory 


Red brick with 


White 


Canary yellow with white trim 
Light lead color with white trim 
Red brick with cream trim 
Creamy gray trimmed with cream 


White 


Light 


Red brick trimmed with white 


Warm 
Coral 
White 


Creamy gray trimmed with ivory- 
white 


To soften putty around window glass for 
easy removal, a large soldering iron—one 
such as tinners use—is helpful if heated and 
drawn over the putty. In just a moment 
the putty should be softened so that it can 
be removed easily with a putty knife. It 
should be borne in mind, however, that heat, 
if carelessly applied, may cause the glass to 
break. 

3efore the new putty is put on, it is well 
to apply a coat of paint or shellac to the 
wood that will covered by the putty. 
This is to prevent the porous wood from ab- 
sorbing the oil from the putty, leaving it to 
dry out and fall away. It is possible to ap- 
ply paint as soon as the new putty becomes 
skinned over, but it is best to wait until it 
is thoroughly dry. A coat of any good ex- 
terior paint may be used and a second coat 
put on, if necessary, as soon as the first is 


be 


ary 

Unless care is exercised in painting, it is 
possible to have the sash become so secure- 
ly cemented to the runs that the glass may 
be broken in the effort to get the sash to 
move. To prevent this, it is a good idea to 
move the sash up or down an inch or two 
occasionally while the paint is drying. 

Gutters and down spouts are important. 
If they are well cleaned and painted, 
they will begin to deteriorate; and 
vhen they leak, the woodwork decays and 
repairs are soon necessary. Be 


not 


soon 


xpensiv e 


particularly watchful for signs of decay in 
the steps and in the bases of porch columns, 
which may require repairs. 

Copper stains or discolorations from 
screens, gutters, valleys, down spouts, and 
flashings occur when copper salts, formed 
by moisture and gases in the air, are washed 
down over the painted surfaces by rain. 
Some pigments are more affected by copper 
Salts than others. It is comparatively easy 
to remove the stain in some cases (a good 
rain often washes it away), yet impossible 
in others, for it becomes fixed in the film. 
To prevent this, paint or varnish the copper 
surfaces—-every two years if yourwant to be 
certain that the coating will constantly keep 
salts from forming. 

Before painting, new copper. screens 
should be cleaned with gasoline or benzine 
to remove all traces of dirt and grease left 
by the makers, and old ones should be 
brushed with a medium-coarse scrub brush 
to remove all dust. As much as one quart 
of turpentine should be added to each gal- 
lon of spar varnish for both first and second 
coats on copper screens. Care should be 
exercised to see that the varnish is well 
brushed out so that the mesh of the screens 
is not filled up. Paint for screens also should 
be thinned with turpentine so that it can be 
applied without filling the mesh, unless a 
prepared paint made especially for screens 


is used. 


Color Accents 


FOR SHUTTERS AND WINDOW BOXES 


Shutters and window boxes enhance the appearance of many 
a home. The following color schemes for these accessories have 
proved attractive on some residences where they have been used. 


BODY COLOR 
Stained burnt umber 
Dull red 

Light green 

Warm drab 


gray with white trim 

with worm drab trim 

iwory trim 
Fiesta yellow 


Reddish brown 


Cordinal red 
Castilian blue 


lead color trimmed with ivory 


drab trimmed with ivory 


trimmed with ivory Two tones of green 


Gray and Castilian bive 


fiesta yellow 


SHUTTERS 


lvory trimmed with warm drab 


White trimmed with Castilian blue 


Cream trimmed with creamy ton 


Ivory trimmed with grayed green 
White trimmed with willow green 


Castilian blue trimmed with black 


Same as trim but trimmed with 


WINDOW BOXES 
Deep blue relieved with white moldings 
Dull red 
Pale gray trimmed with deep green 
Warm drab trimmed with grayed green 
Ivory trimmed with warm drab 
Fiesta yellow 
Reddish brown trimmed with pale green 
White trimmed with Castilian blue 
Cream trimmed with creamy tan 
Reddish brown 
White trimmed with Castilian blue 
Gray-green trimmed with ivory 
White trimmed with willow green 
Black trimmed with Castilian blue 
Two tones of green 
Castilian blue 


Same as trim but trimmed with fiesta 
yellow: window sash, fiesta yellow 





riple 


yarn }} oles 


FOR THOSE WHO 
KNITIN GROUPS 


IT’s more fun to knit in 
company, aS every woman 
knows. This colorful triple 
yarn holder is just the 
thing for the knitting 
clubs that are springing up 
everywhere. The compart- 
ments are big enough to accommo- 
date partly finished work, needles 
and all, as well as yarn. 

One 6’ long cardboard tube, such 
as new linoleum is rolled up on, sup- 
plies the containers for two such 
units. This tube need not be precise- + Ws DOWEL 
ly the diameter shown in the draw- 4 LONG 
ings, as the lids and bottoms can be , 544 
made to fit. Cut three 12” lengths screw 32%©® DIA | COMPOSITION ROARD 
for each holder and fasten these to- \ HOLE = GLUE TOGETHER 
gether with hollow or other rivets at 
the top and bottom, using small 
washers as reinforcements on both 


Average Time 


5/2 bours 





sides of each rivet. 

Lay out a pattern for the two filler 
pieces by drawing three tangent 
circles of the same size as the tube. 
Saw these parts from thick pine and 
drill a '»” hole in one for the handle 
shaft. Glue both in place 

Plywood or composition-board lids 
and bottoms are turned or sawed to 
size. The lids are most easily made 
by gluing together two parts to 
form a rabbeted edge. The upper 
should be exactly the diameter of the 
containers, but the inner should fit 
loosely to allow for painting. Short | 

| 
| 
| 


| 


bits of dowel serve for the lid 
handles. The handle shaft is turned 
or built up from dowel and is drilled 





for a dowel crosspiece. } 
Apply two coats of shellac both in- | 


side and outside, then finish with : 
enamel or flat paint. If the con- _ je 
tainers are painted different colors, Papas 
>» masking tape where sy et GLUE IN ‘4 PLYWOOD 
ust masking tape wen ne they me .. Sor eine 05 vel Unnng. os 
When the paint is dry, set in eyelets CYLINDERS a 
for the yarn to pass through.—S. Y 
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When this magazine was 
founded, the home shop 
presumably looked like 
this. From “The Practi- 
cal Carpenter and Join- 
er," by Robert Riddell, 
copyright 1872 and pub- 
lished in Philadelphia 


SAYLOR 


"TO BRING the year 1872 into sharper 

focus from this distant standpoint, let's 
recall a few historical tags. In that year the 
Suez Canal was opened. Only a few years 
before, the first cable was laid between Eng- 
land and America. “Alice's Adventures in 
Wonderland” was a fairly new book. A lad 
named Rudyard Kipling was just entering 
primary school. William Morris, Burne- 
Jones, and Rossetti were turning England's 
taste to better furnishings, more honest crafts- 
manship. 

The decade had opened badly with the 
Franco-Prussian War. The ashes of our own 
Civil War were still heavy upon us. Grant 
was in his second term as President. Alex- 
ander Graham Bell was running “a school of 
vocal physiology” in Boston by day, and ex- 
perimenting with tuning forks, batteries, and 
wires at night. In 1876 was granted his ap- 
plication for a patent on a telephone device. 

It was not a day of leisure, of preoccupa- 
tion with hobbies and pleasurable activities 


By HENRY H. 


in spare hours. There were few spare hours 
for the men folk. Life was real; life was 
earnest. 

E. Steiger, of New York, was publishing a 
monthly journal called The Workshop, but 
it was not aimed at the amateur craftsman. 
Filled with superb line engravings from 
French and classic sources, the journal was 
“Devoted to Art-Industry and the Progress 
and Elevation of Taste in Manufactures, Con- 
struction and Decoration—An_ Invaluable 
Work for Architects, Decorators and De- 
signers Generally.” 

One may search in vain through advertise- 
ments of the day for tools and equipment 
specially designed to tempt the amateur. 
Among the ads in Frank Leslie's Illustrated 
Newspaper, Harper's Bazar, and Harper's 
Weekly one finds mention of fishing tackle, 
parlor magic, and ventriloquism. Here and 
there, among announcements of eight-per- 
cent first-mortgage railroad gold bonds, ap- 
pears an ad for a knitting machine, or a 
home printing press, but no workbenches, 
tool chests, or books about what a man could 





make with his hands, just for the fun of it. 

Harper's Bazar did on one occasion in the 
1870's break down and give instructions for 
the making of a “folding Gothic screen.” 
Window glass, gay chintzes, black ribbon for 
binding — all were brought into unity and a 
fancied semblance of art with the aid of gum 
arabic. Still another noteworthy suggestion 
for the home craftslady was a dog collar 
formed of interlocking brass rings, these 
latter being individually jacketed in crochet 
work. Designs for lambrequins (draperies to 
be hung from shelves or from casings above 
windows) and for Venetian embroidery were 
offered in great quantity and in unlimited 
art forms. 

Apparently the ladies of that day were de- 
cidedly more prone to hobby riding than were 
the men. China painting, needlework, water 
colors and oils were among the activities 
chosen by those feeling a need for self- 
expression or for whiling away the idle hours. 
Characteristic of the time is the astonishing 
number of bypaths into which the ladies 
carried these perfectly reputable media. It 


was not enough to do water-colur work on 
paper; they led their brushes over such sur- 
faces as silk, satin, linen, and even plush. Oil 
colors, were made to flow over these 
same strange textures, and | have a faint 
though still sickening, memory of one such 
masterpiece handed down as _ indisputable 
evidence of artistic genius among the family’s 
gifts. “Puss Among the Wild Roses’ was the 
title, I believe, and the struggle of paint 
globules in the jungle of a deep-pile black 
plush was one of those tragedies the mind can 
never quite snake off. 

Embossing leather with low-relief patterns 
from flower, animal, or geometric sources 
was another hobby of the day. And wood 
carving was then in one of its perennial 
periods of striving to emulate Grinling Gib- 
bons. As a matter of fact, wood carving was 
being taugh: so efficiently in Cincinnati at 
the time that women’s work sent from that 
ciey to the Women's Pavilion of the Centen- 
nial Exposition carried off a medal and 
diploma. Mantelpieces, overmantel decora- 
tions, bookcases, cabinets, screens — all these 


too, 
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were embellished with the ladies’ sharp tools, 
and blossomed forth in climbing vines, flow- 
ers, animal life, and arabesques. 

There was certainly no lack of edged tools 
in great variety. Examination of contemporary 
catalogs prompts the thought that, except 
for electric propulsion, our tools of today are 
surprisingly like those of 1872, though the 
ratchet brace was something of a novelty. 
You could have bought a power lathe for 
wood or metal, band saw, circular saw, drill, 
and shaper. There was even a machine for 
sharpening saws. These tools would have 
had foot treadles or belt pulleys instead of 
electric motors, but they were capable of 
precise work. 

Apparently there was little or no thought 
that anyone might like to buy them for 
pleasure alone. They were turned out to 
equip the woodworking plant or the machine 
shop, and when the six-o’clock whistle blew, 
those who ran these machines went home to 
some relaxation other than working in wood 
or métal. 

It is true that some of the tool catalogs 


of \872 


occasionally ran a special offer of “Gentle- 
men’s or Amateurs’ drawing-knives” or of 
“carving tools for Youths and Ladies,” but 
these were mostly second-grade stuff. 

It is particularly interesting to find among 
the tool manufacturers of that day the names 
of several who are today familiar to all lovers 
of good tools — Henry Disston & Sons, the 
Stanley Rule and Level Company, Buck 
Brothers, and W. F. and John Barnes, the 
last-named firm founded in the same year as 
this magazine. 

Fret sawing and wood carving were beyin- 
ning to have an appeal to the boys of the 
household. George A. Sawyer wrote a series 
of articles on the subject for St. Nicholas in 
1873 and followed it up with a book a few 
years later. In his foreword he argued: ‘For 
the young particularly, this is a most desir- 
able pursuit. Its influences are alone for good, 
its associations solely refining and elevating. 
It does not take them to improper places, 
nor bring them in contact with doubtful 
characters.” 


In Demarest’s Young America, C. A. Black 








conducted a column called “The Farm and 
Workshop” in which he stirred the boys to 
simple handicraft creations, mostly toys of 
the jumping-jack type, with an occasional sled, 
stool, or bracket. 

Among the premiums offered to boys by 
the Youth's Companion was a foot lathe with 
a set of turning tools. To get it the boy had 
to gather in 30 new subscribers. 

Intricate detail and overelaborate decora- 
tion were the order of the day in all the 
crafts. Furniture was passing from the noto- 
rious Eastlake period to the Queen Anne. A 
bureau would have, possibly, a tall mirror 
above the marble slab covering the drawers, 
the mirror frame loaded with motifs from 

You rode your hobby much like a bicycle on this Greek, Gothic, Byzantine, and other sources. 

scroll saw, first manufactured in 1872 by the Tiny panels of burl walnut were framed by 

W. F. and John Barnes Company, of Rockford, Wl. intricately curved and mitered moldings of 
considerable projection. The type was not 
one to invite the efforts of an amateur crafts- 
man, even if leisure time had been plentiful. 
Moreover, there was a tendency to look down 
upon any such craft efforts. It was not quite 
the thing to do — this working like a laborer 
out of regular hours. Those who did it were 
suspected of being unable to earn their way 
as other men did, and of working overtime 
by reason of economic necessity. 








This combination saw from the 1874 catalog of 
Henry Disston and Sons had, believe it or not, 
a 24” square, rule and straightedge, detachable 
handle, scratch awl, and plumb-and-level device 














Foot-power lathe and attachments, from ‘The 
Young Mechanic,"’ by James Lukin (1871). Nine 
editions of the book were sold in this country 


At right, an all-iron machinist's level, 
mason's plumb and level, and “gradvat- 
ing” plumb and level, from an 1870 cat- 
alog of the Stanley Rule and Level Co. 





The few appearances in contemporary mag- 
azines of the how-to-make type of article 
usually dealt with weird products. Rope grille 
work was one. You were advised to buy sash 
cord, dip it in a glue size, wind it spirally 
around a stick or back and forth over pegs 
spaced on a board. After drying, the rope 
held its new shape and could be combined 
with other similar or contrasting forms in a 
wooden frame to form an overdoor grille. 
Painting or gilding the whole was advised 
as the final touch in the long-suffering cause 
of art. 

Other and, to our minds, better media for 
self-expression were to follow before the wrn 
of the century — bent ironwork and pyrog- 
raphy with particular virulence, and through- 
out these years the appeal of the fret saw 
Was uppermost. 

Manual-training books came in a flood 
after the century's end, and the interest in 
benchwork was carried from schools into the 
home. Then, along with the growing leisure, 
came the introduction of small motor-driven 
machine tools, which must be regarded as a 
chief contributing factor in establishing the 
modern home workshop. It is this type of 
home workshop that POPULAR SCIENCE has 
been consistently promoting in every issue for 
more than a quarter of a century. 

Today, the love of good craftsmanship and 
the native ingenuity developed from such 
humble beginnings are meeting the nation’s 
need for the means of offense and defense. 
In the battle of production the American 
home workshop plays a new and vital role. 


—— 


A wooden screw was used in this adjustable 


clpmp. tron straps secured the two blocks 


Made of boxwood, this combination marking 
and mortise gauge had brass-faced bars and | 
head, and brass thumbscrews. Its list price 
as given in an 1870 catalog of the Stanley 
Rule and ievel Co. was $1.50. At the right 
is reproduced a full page front the same cat- 
alog. This is about two fifths actual size 


Craftwork of 70 years ago was marked by pain- 
fully elaborate, intricate detail. This ‘‘waste- 
paper stand" typifies the carved work in popular 
favor then. Just to set it off to full advan- 
tage, the panels were backed with colored silk 
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SEVENTY YEARS OF PROGRESS 


Continued from page 5 


gen, about one part is the heavy variety. 

At the beginning of the twentieth century, 
physicists were puzzled by certain observa- 
tions on the emission of light and heat from 
Earlier attempts to explain 
these observations on the basis of existing 
theories had failed. Max Planck, in 1901, 
made the startling suggestion that these ob- 
servations could be explained by assuming 
that energy is emitted or absorbed by a 
body, not continuously, but in the form of 
energy or quanta. This is the 


heated solids. 


bundles of 


quantum theory, which, as has been demon- 


strated subsequently, fits in with all obser- 
vations on interaction between matter and 
energy. 

This theory thus represents in a sense a 
return to Newton's older theory that light is 
propagated through space in the form of 
“darts” or light corpuscles. Later studies 
led to the replacement of Newton's theory 
by the wave theory of Huyghens, and Clerk- 
Maxwell's work seemed to confirm this. 
However, after Planck enunciated his 
theory, other observations accumulated rap- 
idly and apparently could be explained only 
in terms of a corpuscular light theory, that 
is, In terms of quanta 

One such set of observations is that re- 
lating to the photoeles tric effect. When light 
shines on the surface of a metal, electrons 
are emitted. Nowadays this observation 
finds a multitude of uses in the “electric 
eye,” the photoelectric cell used to measure 
photographic exposures, to open doors auto- 
matically, to make the television camera 
see, and the sound movie talk. Usually the 
photo cell consists of a glass bulb in which 
there is a plate coated with cesium, or with 
some other alkali metal. When light falls on 
this plate, electrons ( photoelectrons, as they 
are called) are emitted, and they carry a 
current across the space to another elec- 
trode. Such a cell acts as a light-controlled 
switch, to regulate the flow of electricity. 

A peculiar thing, found in early studies 
of the photoelectric effect, was that for any 
substance capable of emitting the photo- 
electrons, there is a certain minimum fre- 
quency needed for the light falling on it be- 
fore any electrons can be ejected. If the 
light has a lower frequency the surface re- 
mains inactive no matter how bright the 
source, 

On the basis of the quantum theory, this 
was explained by Albert Einstein in his law 
of the photoelectric effect, for which he 
would rank among the great even if he had 
never thought of relativity. Einstein's law 
states that, in the absorption of light by an 
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electron, the energy of the emitted electron 
depends only upon the frequency of this 
light and not upon its intensity. Since the 
energy quantum is proportional to the fre- 
quency, this means that an electron has to 
absorb a quantum (or photon, as it is 
known) of a definite magnitude before it can 
leave the surface. 

Not only can a photon set off an electron, 
an electron can also start a photon on its 
journey. Experimenting in 1895 with 
Crookes tubes in his laboratory at Wurz- 
burg, Wilhelm Konrad Roentgen found a 
curious effect. From one of the tubes which 
was covered with black paper there emerged 
some invisible rays which had the property 
of making certain materials glow, or 
fluoresce. He called them X rays, because he 
did not know what they were, and X stood 
for the unknown. Immediately they proved 
of tremendous utility, especially for examin- 
ing the inside of the body. 

Whatever they were, they appeared when 
electrons were suddenly stopped against a 
target. In the early X-ray tubes, the elec- 
trons were torn from the metal of the cath- 
ode by bombardment of positively charged 
residues of atoms. Such tubes were very 
erratic in behavior. Though small, the exact 
amount of gas that remained in them was 
critically important. However, in 1913, in 
the General Electric Research Laboratory, 
a new type of tube made its appearance. It 
was highly evacuated, and the electrons 
were obtained, in accordance with the ob- 
servations of Richardson and Langmuir, 
from an incandescent filament. Most modern 
tubes are of this type, including the million- 
volt tube used to take pictures through 
several inches of steel in a few minutes. 

Though one theory of the X rays was that 
they were extremely short waves, like light, 
the first demonstration of the truth of this 
came in 1912 when Max von Laue, in Berlin, 
succeeded in diffracting them by a crystal. 
A piece of glass, ruled with parallel lines, 
perhaps 10,000 to the inch, will act in a man- 
ner similar to a prism, breaking a beam of 
white light into a spectrum. While the 
prism refracts the light, the grating dif- 
fracts it. X rays are composed of waves too 
short to be diffracted under usual conditions 
by such a grating, but Von Laue suggested 
that the parallel planes of atoms in a crystal 
might act as a fine natural grating. 

This was quickly confirmed by sending a 
beam of X rays through a crystal to a photo- 
graphic plate. Not one spot, but a number 
was obtained, the positions varying with the 
orientation of the crystal. Next, in the 
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TELEVISION finds ap- 
plication in many fields 
besides that of pure en- 
tertainment. One of its 
possibilities as an aid 
to education is shown in 
the photograph at right, 
in which a sculptor is 
modeling a head in front 
of the television camera. 
It is suggested that art 
lessons might be telecast 
to students in this way 


hands of Sir William Bragg and his son, Dr. 
W. L. Bragg, in England, such methods were 
used to reveal the way the constituent atoms 
were arranged in crystals of solids. Now a 
most important application of X rays is the 
X-ray spectrograph, used for such studies 
in a host of laboratories. 

When electrons are accelerated in an X- 
ray tube by the high voltage applied to the 
terminals of the tube, the wave lengths of 
the X rays obtained are found to have a 
limiting frequency which is higher the 
higher the voltage used. This is again in 
accordance with Einstein's law, mentioned 
previously, and is interpreted thus: When 
an electron of given energy hits the target 
(or anode), a quantum of X-ray energy is 
emitted as a photon of definite frequency. 

This view of radiation (whether visible or 
X-ray) as constituted of photons or light 
corpuscles, offers a very simple explanation 
of an observation made by Arthur H. Comp- 
ton in 1923. When X rays strike any sur- 
face, secondary rays are emitted. Contrary 
to the observations on the scattering of 
ordinary light, some of the secondary X rays 
possess a lower frequency than that of the 
original incident X rays, that is, they cor- 
respond to photons of lower energy. 

The interpretation of the Compton effect 
is similar to that used for the result of a 
collision between two billard balls. In the 
present case, one of the balls is the photon 
or light corpuscle and the other is an elec- 
tron. The photon bounces away from the 
electron with loss of momentum and energy. 
This energy loss is indicated by the decrease 
in frequency of the X radiation, and the re- 
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coiling electron acquires a corresponding in- 
crease in both energy and momentum. 

An analogous explanation applies to the 
discovery of the Indian physicist, Sir Chand- 
rasekhara Venkata Raman, that ordinary 


or visible light suffers a change in wave 
length when it is scattered by a very pure 


liquid. In this case there is an interchange 
of energy between the photon and the vibra- 
tional energy of atoms in the scattering 
molecules. 

3y far the most important application of 
the theory of energy quanta was made by 
Niels Bohr in 1913. This led to an interpre- 
tation of the origin of atomic spectra. 

As will be mentioned below, Sir Ernest 
tutherford was led by his investigations in 
the field of radioactivity to suggest, in 1911, 
a nuclear theory of atomic structure. Ac- 
cording to this theory, an atom of any ele- 
ment consists of (1) a positively charged nu- 
cleus of infinitesimally small dimensions lo- 
cated at the center of the atom and (2) one 
or more electrons external to this nucleus, 
the number of these being equal to the num- 
ber of units of positive charge on the 
nucleus. 

The magnitude of this charge is known as 
the atomic number, and it varies from one, 
for hydrogen, two for helium, and so forth, 
to 92 for uranium, the heaviest atom known. 
Since the mass of the electron is only about 
1/2,000 that of a hydrogen atom it follows 
that practically all the mass of the atom is 
concentrated in the nucleus, in spite of the 
fact that the diameter of the latter is about 
100,000 times less than that of the atom as a 
whole. Furthermore, the radioactive disin- 
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tegration phenomena again have their origin 
in the nucleus, while the ordinary chemical 
properties of atoms, the emission of light 
and X rays, and other physical phenomena, 
are due to changes in number and arrange- 
ment of the extra-nuclear electrons. 

This view, that the chemical and practical- 
ly all the physical properties of the elements 
are governed by the magnitude of the atomic 
number, received its first and most striking 
confirmation in 1913 through the work of a 
young English physicist. This was H. G. J. 
Moseley who, unfortunately, was killed at 
Gallipoli. Investigating the characteristic 
X-ray spectra of a number of elements, he 
observed that these spectra showed a pro- 
gression in wave length which was parallel 
with the change in atomic number. In fact 
from his observations, to de- 
numbers for a series of ele- 


he was able, 
duce the atomi 
ments from a knowledge of the atomic num- 
ber of one of them 

In 1913, Bohr, a Danish physicist working 
at Cambridge, England, in Rutherford's 
laboratory, proposed the following theory to 
explain the emission of, light by atoms and 
molecules, when excited either in an electric 
discharge (as in the neon tube and sodium 
vapor or mercury vapor lamps) or at very 
high temperatures, such as exist in the sun 


and other stars 
This may be illustrated most simply by 


referring to the hydrogen atom, which con- 
f a nucleus of unit positive charge and 
a single electron. Under normal conditions, 
the electron revolves in a circular or ellipti- 
cal orbit around the nucleus, under the in- 
fluence of the electrical attraction of the 
latter. In one electric discharge, electrons 
from the cathode will be suffering 
constant collisions with atoms, and if these 
electrons have sufficient energy— and only 
then-—the electron in the hydrogen atom will 
be excited to revolve in some one of a series 
or orbits farther out from the nucleus. The 
farther out the orbit, the greater the amount 
of energy which the electron in the orbit 
must acquire in order to get out to it. The 
3ohr theory shows that there are very good 
reasons for assuming a finite number of 
possible orbits. When the electron once gets 
out to one of these orbits, it tends spontane- 
ously to return to the original orbit nearer 
the nucleus. This corresponds to a decrease 
in energy of the atomic system and this de- 
crease appears in the form of a photon of 
definite frequency, just as was observed in 
X-ray emission 

In the atoms of higher atomic 
number, the electronic orbits are more 
numerous and more complicated, but in all 
cases the process of light production con- 
sists of two stages: (1) the absorption of 
energy by the atoms from the electrons in 


sists « 


emitted 


case of 
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the discharge, and (2) the re-emission of 
the energy in the form of photons, each 
possessing a definite frequency. 

In this manner, Bohr was able to account 
in a very satisfactory manner for a large 
number of observed regularities in the line 
spectra of the elements, and in the case of 
hydrogen and ionized helium, it was possible, 
from a knowledge of the nuclear charge and 
the charge and mass of the electron, to cal- 
culate the frequencies of the lines in the 
different spectral series. 

A curious feature of the work in physics 
during the past 20 years has been that after 
the quantum theory had become popular, 
with its picture of light as separate units 
rather than waves, the electron, which had 
been thought of as a particle, was just as 
clearly demonstrated to have wave proper- 
ties. The work of C. J. Davisson and L. M. 
Germer, in the Bell Telephone Laboratories, 
followed by that of G. P. Thomson in Cam- 
bridge, showed that when a beam of elec- 
trons was either scattered by or reflected 
from certain materials, the electrons came 
off in certain perferred directions. This 
could be explained only on a wave basis 
such as that suggested by Louis de Broglie. 
Now this principle is being used as a new 
means of studying the structure of matter. 

Still further modification of the ideas of 
the electron came from the work of W. 
Heisenberg and his “indeterminacy” princi- 
ple. This states that one can never accurate- 
ly determine both the position and velocity 
of an electron simultaneously, because what- 
ever is done to increase accuracy in the 
determination of position decreases accuracy 
in determination of velocity, and vice versa 
As a result, the modern idea of the atom 
does not retain the definite orbits of Bohr. 
Rather are the orbits somewhat hazy re- 
gions, in which there is a high degree of prob- 
ability for the occurrence of the electron. 

Led by the new knowledge of X rays to 
study the radiations from natural sub- 
stances, Henri Becquerel, of France, found 
in 1896 that compounds of uranium gave off 
similar rays. They, too, had the property of 
passing through black paper and other 
materials opaque to light. Two years later 
Pierre and Marie Curie isolated from pitch- 
blende the element that was responsible, 
namely radium. 

It was then found, largely as a result of 
the work of Rutherford, that radium and 
similar elements were constantly undergoing 
transmutation from one atomic type to an- 
other. Not only are gamma rays, similar to 
X rays, given off in the process, but also 
apha rays, which were shown to be helium 
atoms which had acquired two units of posi- 
tive electricity, and beta rays, which were 
identified as high-speed electrons. This was 
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the first evidence that sume, at. 3, oF the 
elements are capable of transforming spon- 
taneously into other elements, and that a 
change, such as the ancient alchemists had 
vainly sought, could actually occur. Then 
Rutherford and Soddy found that in all such 
cases, whether starting from uranium, 
thorium, or actinium, the final product of 
these radioactive series of elements is an 
isotope of lead. 

Thus the idea of an 
(the idea from whic’: the name “atom” 
derived) had to be discarded. It was as a 
result of his series of observations on the 
seattering of alpha particles by hydrogen 
and helium that Rutherford was led to his 
theory of the nuclear atom. But since these 
changes went on their way indifferent to 
the intervertion of man, efforts were then 
made to achieve atomic disintegration arti- 
ficially. 

In 1919, Rutherford succeeded, thus realiz- 
ing the dream of the alchemists, though, to 
be sure, in a form very different from their 
ideas, since it did not yield gold, either 
actually or figuratively. He fired alpha 
particles at nitrogen, and some new particles 
were formed, which were nuclei or hydro- 
gen atoms We now call them protons 
This was a change in the actual nucleus of 
the atom, not just in the outer electrons, and 
this observation thus opened a broad new 
field. 

Cockroft and Walton, at Cambridge Uni- 
versity, then used high voltages to speed up 


indivisible particle 
was 


Two LEADERS IN MODERN RESEARCH. Dr. Coolidge, the author fin. 
of this article, looks on in amusement as Charles F. Kettering (‘Boss 
Ket") tries to pull a bar from a powerful new Alnico magnet assembly 
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protons themselves to disintegrate the nuclei 
of still other atoms. The problem next was 
the production of high voltages. Robert J. 
Van de Graaff, at the Massachusetts Insti- 
tute of Technology, invented a type of 
electrostatic generator which has been dupli- 
cated in several laboratories, often in steel 
tanks with gas at high pressure. Up to 
about 5,000,000 volts can be obtained with 
this machine. 

Still higher voltages, though not as pre- 
cisely calibrated, can be obtained with the 
cyclotron, invented by Prof. Ernest O. 
Lawrence, of the University of California. 
This is an “atomic sling-shot."’ In the field 
of a huge electromagnet, positively charged 
particles are swung around and around, 
speeded on each trip by electrical forces. A 
new cyclotron, designed to speed particles 
with the equivalent of 100,000,000 volts is 
now nearing completion under Dr. Law- 
rence’s direction at Berkeley. 

Very recently, a comparable device for 
speeding negative particles—-electrons——has 
been developed by Dr. Donald W. Kerst, of 
the University of Illinois. This is the electron 
accelerator, and one for 100,000,000 volts is 
under construction in the General Electric 
laboratory. 

A new particle made its bow in 1932 as 
the result of experiments at Cambridge Uni- 
versity by James Chadwick. Alpha particles 
from radium were shot at beryllium, for ex- 
ample. The beryllium was changed to car- 
bon, but also, in the process, this new parti- 

cle appeared from the 
nucleus. Though it has 
approximately the same 
mass as the proton, the 
previously known unit 
of the nucleus, it has 
no charge, and it was 
called the neutron. 

In 1934 Mme. Curie’s 
daughter, Irene, and 
her husband, Frederic 
Joliot, found that alum- 
inum bombarded with 
alpha particles became 
radioactive, giving off 
other radiations and 
transforming into at- 
oms of other elements. 
A few months later En- 
rico Fermi, who is now 
at Columbia University, 
found in Italy that neu- 
trons had the same ef- 
fect, especially if they 
were slowed, as by 
passing through paraf- 

The trouble with 
fast neutrons is that 


they go through the at- 
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om so quickly they have little chance to act. 
The slow neutrons take longer, and the 
nucleus of the atom has more opportunity 
to capture one. 

Using this principle, cyclotrons of the 
nation are kept busy making radioactive 
isotopes of many elements. For numerous 
purposes, medical and industrial, these can 
take the place of natural radium. All of the 
elements have been found to have radioac- 
tive forms, but, for some, the life is so short 
that they have little practical value. 

The year 1939 will be remembered in the 
history of physics because that marked the 
discovery of another kind of reaction of the 
nucleus—-one that may in the future have 
tremendous practical impor- 
tance. Certain very heavy ele- 
ments can be split by neutrons 
into two parts, which separate 
with the release of an enor- 
mous amount of energy. In the 
case of uranium, slow neutrons 
with relatively little energy 
can induce this fission, as the 
called. Further, 
divides, more 


a 
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process 158 
when uranium 


neutrons are emitted, and these, 
perhaps, may then be used to 


induce fission in more uranium nuclei. 

If this can be made a self-sustaining re- 
action and be provided with adequate con- 
trols, we may have a means of getting power 
from atoms. It has been calculated that in 
this way the fission of a pound of uranium 
could be made to give as much energy as the 
combustion of 2,000,000 pounds of coal. 
However, the trouble is that ordinary urani- 
um will not work. This consists mostly of 
an isotope of mass number 238, and about 
0.7 per cent of one with mass 235. The latter 
is the one that shows the effect. It has been 
isolated with the mass spectrograph, in 
amounts infinitesimally small, in our Gen- 
eral Electric laboratory and also at the 
University of Minnesota 

The year 1932, which was distinguished 
by the birth of the neutron, was also the 
year in which the positive electron—the 
positron—-was discovered. It, too, has been 
found to play an important role in nuclear 
reactions. It was discovered, however, in 
radiations coming to the earth from outer 
space—-so-called cosmic rays. Back in 1911 
it had been found that some radiation was 
striking the earth with the power of making 
electrically charged material give up its 
charge. These rays have been studied ex- 
tensively in this country by Arthur H. 
Compton and R. A. Millikan, as well as by 
many other workers here and abroad. The 
primary rays which come from space never 
reach the ground, and their exact nature is 
still a problem. The secondary rays, which 
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they produce, include many particles called 
mesotrons, with about 200 times the mass 
of the electron. 

These, and other cosmic ray particles, can 
be made visible by the trail of fog they leave 
behind when they penetrate very moist air 
in a “cloud chamber.” If the chamber is in 
a strong magnetic field, the paths are 
curved, and the amount of curvature tells 
their energy. This corresponds, in certain 
cases, to hundreds of millions or even bil- 
lions of volts, which indicates energies larger 
than any previously known. It was with 
such a cloud chamber that Carl D. Ander- 
son, at the California Institute of Tech- 
nology, found the positron in cosmic radia- 
tion. Because a trail curved to 
the left instead of to the right, 
it showed that the responsible 
particle had a positive charge. 
Sometimes two tracks appear 
together, when a positron and 
electron pair are produced 
from a quantum of energy in 
the cosmic rays. This appears 
to be the actual conversion of 
energy into matter! 

Such a conversion was not 
as startling as it might have 
been at the beginning of our 70-year period, 
for the theory of relativity of Einstein had 
shown that matter and energy are equiva- 
lent. Indeed, the energy of the sun and 
other stars is now believed to come from 
the actual conversion of some of the star's 
material into energy. 

Seventy years ago, when light was sup- 
posed to consist of waves in the hypothetical 
ether, it seemed as if there ought to be a 
means of detecting the earth’s motion 
through this ether. In 1887, the two Ameri- 
can physicists, A. A. Michelson and E. W. 
Morley, performed an experiment to test 
this. Essentially they measured the time it 
took the two components of a divided beam 
of light to travel back and forth over equal 
distances, one going with the earth’s sup- 
posed direction of motion, the other at right 
angles to it. The latter, it was thought, 
should take longer, but they found no differ- 
ence. 

The full story of the way this developed 
into Einstein’s special theory of relativity 
of 1905 and his general theory, announced 
ten years later, is too long to relate here, 
but it has been one of the most important 
of all the great advances during our 70-year 
period, or indeed in the history of physical 
science. For instance, the concept of the 
equivalence of matter and energy tells us 
that only a kilogram of matter—any kind 
of matter—if converted into energy would 
yield 25,000,000,000 kilowatt-hours, more 
than a year’s supply for New York City 
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Servicing Wour Radio-?-asri2 
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FIXED CONDENSERS. Nine types commonly used, left to right: .5-mfd. paper condenser; 8-mfd. midget 
electrolytic condenser; two (.05 and .02-mfd.) small paper condensers; three mica condensers (.002, .00075 
and .000!-mfd.); a 50-volt, 25-mfd. electrolytic condenser; and a |!-mfd. paper condenser in a steel shell 
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IF RECEPTION STOPS suddenly and resumes when the cabinet is knocked, the cause may be a loose 
connection or a bum tube. Or it may be a bad audio coupling condenser. This looks like the .05 or .02 
paper tubular shown above. Diagram shows location. Before replacing, connect an .05 across it for a test 








5-50 MFD. 
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KJISOV.-450V 











HUMMING is usually due to a faulty elecrolytic condenser like the 50-volt, 25-mfd. shown above, across 
the power-tube bias resistor, or one like the 8-mfd., in the filter circuit. Connect an 8-mfd., 450-volt con- 
denser across each electrolytic condenser in the set until the faulty one is found, and replace it 
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FADE-OUT experienced on many old sets is due to a fixed carbon resistor that has become crystallized. 
It usually can be recognized by a coating on its surface. If not, try connecting a 50,000-ohm, 2-watt re- 
sistor across each carbon resistor in the B-+- circuit. If playing resumes, replace with one of correct value 
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With the switch on, regular war bulletins are tuned in automatically; off, the radio operates as usual 


WAR-NEWS TIMER 


FOR YOUR RADIO 


OUR radio can be turned on automatical- 
Yip hourly to catch regular war bulletins 
with this timer built around a clock, pref- 
erably an electric one for accuracy. Two 
strips of springy brass ar-bronze, attached 
to the face as shown, provide a circuit that 
closes when the minute hand makes contact 
and breaks to shut off the receiver when the 
hand has passed. The arched strip can be 
adjusted for contact to be made about 30 
seconds before the hour and-to end six min- 
utes later, covering fully the time of most 
hourly news broadcasts. A second switching 
unit can be made to catch the half-hour 
bulletin periods. The only alterations of the 
clock required are removal of the glass and 
soldering of nuts to the face rim. 


Nuts are soldered to the case as 
above or in the diagram, and the 
timer attached with 6-32 screws 


Two curved pieces of thin fiber 
or plastic encase the switching 
control, one as a support for the 
contacts and operating spring, 
the other to cover the wire ends 


204 








~ 
| FIBER COVER 
* 


WIRES SOLDERED TO LUGS 


HAND 
CONTACT 


ee 
SPRING OPERATING SPRING 


= 
BACK 
EMENTED) VIEW FIBER 


SWITCHING UNIT 


RECEIVER PLUG OR 
A BATTERY WIRES 


uS-V A.C. OR"A BATTERY 


CLOCK 
— CONTACTS 


SWITCH 


HEAVY-DUTY 
CONTACTS 


OUTLET BLOCK 





SWITCH (FOR 
CONTINUOUS 
RECEIVER 

OPERATION 


- 


WIRING DIAGRAMS 








Wiring diagram and parts used in the timer. The 
heavy-duty contacts are best for large receivers 
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AN FM ADAPTER disguised as a set of 
books has been put on the market for 
those who object to the appearance of 
conventional adapter cabinets. Com- 
plete with bookends, the unit 
conceals its real purpose when, 
for example, it is placed on top 
of a console-type radio, to which 
it is connected by a cable at the 
rear. The backs of the books 
comprise the doors which swing 
open to reveal a tuning dial and 
six automatic push-button tun- 
ing keys. The cabinet houses a 
nine-tube receiver. This is one of 
the first adapters giving push- 
button control on the FM band. 


RECORDING OR REPRODUCING of phonograph 
records is possible with a single pick-up arm 
of new design. Extremely light in weight, 
the combination pick-up has a sliding weight 
on its arm with which the desired pressure 
on the needle point may be obtained. Thus, 
for record playing, the weight is slid away 
from the magnetic pick-up unit of the arm. 
For recording on grooved record blanks, the 
weight is moved in the opposite direction, 
increasing the pressure on the cutting 
needle. The unit is available with either 
high or low impedance, while its frequency 
range is from 60 to 5,500 cycles. 


With doors open, tuning 
controls for a nine-tube 
FM converter are ex- 
posed. The rest of the 
time it looks like a set 
of books on your radio 


A NEW TWO-WAY SPEAKER BAFFLE that projects 
sound in opposite directions, thus serving 
the purpose of two normal directional speak- 
ers, is especially designed for paging and 
intercommunication systems in factories, 
Army barracks, airports, and other loca- 
tions requiring extensive sound coverage, 
such as beaches, playing fields, and the like. 
The flared bells are made of pressed steel 
finished with aluminum lacquer. A single, 
standard eight-inch speaker-cone unit may 
be easily installed between the twin bells. 
The outside diameter of the device is 21'% 
inches, while its total width is 14 inches. 
Convenient suspension loops are provided 
for hanging from the ceiling or other sup- 
port, and the required fittings are supplied 
for attaching its speaker. 
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These pictures hardly need labeling as a movie. .» + Above, we have grandmother preparing to bake, 
A glance ieiis you there is a story here... and below, left and right, Edith joining in the fun 


HOW TO TELL A MOVIE 
STORY WITH A SERIES 
OF STILL PHOTOGRAPHS 


By Franklin Judson 


n Cinematography 
los Angeles, Calif 


Instructor 
Art Center School 


= NE picture is worth a_ thousand 
O words.”’ So goes the familiar Chinese 
proverb. I prefer a modern version: One 
picture is a record, but two or more tell a 
story. And one good story, related in a 
well-planned sequence, offers far greater 
interest and significance than fifty itinerant, 
random snapshots 

You see all about you 
validity of this concept. Both the movies 
and the magazines utilize sequence to de- 
velop their stories. Long shot, medium shot, 
close-up. The same principle applies to the 
presentation of both movies and stills. Study 
POPULAR SCIENCE MONTHLY, 
note many examples which 


evidence of the 


this issue of 
and you will 
bear me out. 

Long shots serve to present the situation 
and introduce the characters. These are 
called establishing shots. Medium shots give 
vou a fairly intimate view of the people 
and immediate surroundings. Close-ups 
bring both people and things into individual 
prominence, and give you the feeling of a 
personal introduction. 

The practice need not be limited to pro- 
photographers. In every home 
there are multitude of stories crying to 
be filmed. You need only a camera, three 
flood lamps (or a flash if you want to stop 
action), two understanding and sympa- 
thetic relatives or friends who are willing 


fessional 


Now the two sift their flour, with the focus 
on the little girl, the main point of interest 


to act, and enough patience to sketch your 
shooting program in advance. 

Start with a script, and don’t make it a 
one-man job. After dinner some evening, 
get the family together and explain the 
story just as a director outlines a 
scenario to his cast. Ask for ideas, and 
soon you'll have a basketful of suggestions. 
Now go over the ideas, starting with the 
number one establishing shot, and jot them 
they come. Don’t worry about 
order yet. You're after ideas. 

This procedure followed in 
graphing the series shown on these pages. 
I presented the idea to my class in cinema- 
tography, and in half an hour, with sugges- 
tions popping from 20 people, we had our 
shooting list. Once completed, it was a 
simple matter to rearrange it in logical 
sequence, commencing with Mrs. Ernest 
Elsner, the grandmother, preparing to bake 
a cake, and reaching a climax with little 
Edith Warrack enjoying the results of her 
own cooking. Every step photographed 
leads logically to the concluding shot. 

I cannot emphasize too strongly the im- 
portance of preparing a script. It not only 
stimulates thinking; it also enables you to 
make your mistakes on paper. Further, 
when putting down your thoughts in black 
and white, you are beginning to create pic- 
tures, not merely recognizing the good ones 
after they come out of the developer. The 
script need not be elaborate—-just a list of 
situations indicating briefly action and posi- 
tion with relation to the props and back- 
ground. 

The next step is to convert each situation 
into a match-stick drawing. By this means 
you will visualize easily how your final pic- 
tures will look. If you are shy about show- 


movie 


down as 


was photo- 


“Just a minute, I'll help.” A close-up of grandmother's 
hands helping Edith scrape the shortening off the spoon 














ing the sketches to your associates, don't 
Crude drawings will serve your purpose as 
well as finished ones, for they are merely a 
guide, although creating them may bring 
up new ideas 
With the 


your script 


sketches complete, return to 
and break it down into camera 
setups. If the action calls for several pic- 
tures of two people at a workbench, 
all of them before rearranging the lighting 
and moving across the room to get them at 
some other job You can refer to the 
sketch applying to each picture before mak- 
ing an exposure, and in that way know 
whether the scene fits the continuity. 

each picture should 
next. In 


shoot 


As clearly as possible, 


its own motivation for the 


show 


our introductory shot, we have established 


the grandmother setting out ingredients 
for baking. In our second, we introduce a 
pair of child's hands with the grandmoth- 
er's framing a cake recipe, and in the third, 
Edith helped into her apron. Each 
follows logically, though the second and 
third might be shifted in position without 
doing any harm to the sequence of our story. 

Avoid the appearance of “acting Have 
your people walk into the scene and stop 
them at the point where you want to catch 
the picture. One word-—‘“Halt!"’—-is suffi- 
cient By this means facial expressions 
usually will be relaxed, and the action ap- 
pear as though it were stopped by the 
camera and not by the subject 

I think, too, that rather than attempt to 
carry the focus sharply throughout, it is a 
good plan to direct the camera's attention 
character We're 


being 


always toward the main 
interested, first, in people; second, in things 
Don't be afraid of letting both foreground 
and background fade a bit if 
is placed near the center of the 


your character 
field 
two people appear, focus on the 
portant 

Some 
method of focusing remem 
making a movie, with stills 
Were you to 
blow up a similar frame of movie film, simi- 
ould get the 
Keeping your 
draws 


ber that we are 
sequences 


representing our 


larly focused, you Ww same rela 
tive sharpness and fuzziness 
main point of interest sharp likewise 

it point, easing the 


print in search of the 


eyes 


ou shoot, it is not enough 
your subjects 

mbines silhouette and a 
ind-white pattern relieved by 
range and form. The play 
of lights and shadows enables you to esti 


likenesses of 


strony 
1dequ ite tonal 
mate dimensions. As for a human subject 
alone, the outline or shape of the head is as 
revealing 


important in character as any 
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other factor. Lighting is the key to such 
development 

Remember, too, lighting is simple unless 
you make it complicated by trying for un- 
usual effects. Doesn't nature give us one 
strong, main light--the sun? Well, let's 
follow nature by relying on one main light, 
filling in with two or three secondary lights 
to keep the shadows from going too dark 
Just remember the formula, ‘main, fill, and 
background,” and you won't go far wrong 
Should you run into difficulties, turn out 
the lamps and start again, placing the main 
light and filling in from there 

ry to remember as you that 
cinematographers on the Hollywood movie 
lots get no second chance to improve their 
pictures by enlarging and cropping. Neither 
will you, if you expect to display contact 
prints. Fill the entire frame with the scene 
as you want to see it on the negative. When 
you press the button, the picture is made 
That's the movie way, and that’s what we 
want: a movie sequence in stills 

To make the illusion complete, it is well 
to keep the prints to the proportions of a 
movie frame, which is 3” by 4”. If your 
camera takes a square negative, mask the 
negative in the camera to get those propor- 
tions, or place a bit of tape over the finder 
so that you see the area you expect to fill 
One more tip: if your camera has no ground 
leave a small margin around the 
edges as viewed through the finder so you 
can crop a trifle and not lose any essentials 
of the 

With limitless subject matter right at 
vour elbow, you should have little difficulty 
No Hollywood camera- 
to develop a theme 


shoot 


glass, 
scene 


in picking an idea. 
man knows better how 
than can you, working with material you 
know intimately. How about dad at his 
workbench repairing junior'’s tricycle? Es 
tablish the scene with a shot of father at 
work, junior running into a tree, the boy 
limping through the door with the veloci- 
pede, dad and junior examining the wreck 
ige. You can go on from there, just as we 
show Edith helping to bake her first cake 
Or mother sewing torn dress, the 
doctor curing Willie's mumps, brother play- 
ing an April Fool's joke on sister, the chil 
dren threatening trick-or-treat on Halio 


weeil ! 


sister's 


these are all ideas 

Movement, which means 
flict and a solution or climax 
eternal pattern of fiction and motion pi 
tures. In a series of ten pictures, you can 
get the movie feeling. I venture to predict 
the family will show greater interest in 
your photographic hobby once you get some 
of them into a “still movie,” especially it 
you mount the pictures on stiff cardboard 
so the whole story is seen at 


action or con- 
that’s the 


a glance 
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Mixing over, the batter is poured, Edith's into her Here the camera moves up for a close-up of the 
one small tin, grandmother's into full-size cake pans stove, logically showing the clock and controls 


Out of the oven, the cake is examined. It is routine Iced and ready for sampling. What youngster 
with grandmother, but note Edith's pleased expression can resist a taste of icing before it hardens? 


And last, a smacking 
climax. Yum! Yum! 
Edith consumes a big 
slice of the first 
cake she has helped 
to bake. There's no 
question of how well 
she is pleased with 
the venture. You'll 
be as well pleased 
with ‘still movies” 
mace of your family 








oe ae who wish to com- Z a 
pose striking pictorial illus- 
trations can learn a lot from the 7 
methods used by professionals 
The main requirement is imagina- 
tion and originality 

What would you do if you were 


‘ 


given a dozen small pieces of 
structural steel for making a pi 
ture to illustrate an article or ad- 
vertisement? That very problem 
was solved by the Kauffman & 
Fabry Company, Chicago phot 
raphers, in the remarkably 
genious way shown in the accom 
panying illustrations 

First, using ladders 7s a sup- 
port, they set up a framework 
which looked like part of a steel 
building in the course of construc 
tion. From the top of this they 


hung it small borrov 
' 


hois Fight short pieces 


structural steel were then swung in place, of the steel beams to add a touch of human 
ind the camera, with a 7” lens, was set up interest. The shot was made on panchro- 
about 3’ from the front end of the bundk matic film with a 30-second exposure at f/32 

A photo mural showing skyscrapers was Of course, this represents a large-scale 
placed behind the set-up, and a cut-out example, but its principles apply on a small 
photograph of a riveter was stuck on one scale to amateur work of the same type. 











CONTACT PRINTING of negatives from 35 mm. 
to 4” by 5'.” is possible with a new unit 
that permits strip printing of many roll 
films as well as printing of single frames. 
The box is equipped with four adjustable 
margin masks, a side slot to receive dif- 
fusing materials such as ground or opal 
glass, and a pair of white-etched scales 
illuminated from below by the ruby light. 


TITLES IN A WIDE RANGE, including turnover, 
revolving, scroll, superimposed, and combi- 
nations, can be made with the accessory be- 
low. In the kit are two rollers with handles, 
a scroll with printed titles, a blank scroll, 
quotations, an 8” auxiliary lens, a set of 25 
titles and backgrounds, a translucent screen 
for rear projection, and clear celluloid for 
superimposed titles. 


é 

az 
Pe 
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MEASURING PREVAILING ILLUMINATION instead 
of reflected light, this three-dimensional ex- 
posure meter contains a hemispherical light 
collector that transmits light to a photo- 
electric cell, which generates an electric cur- 
rent that moves an indicator needle. The 
meter is held near the subject, the collector 
pointing toward the camera. The hemi- 
sphere picks up all effective illumination in- 
cluding back light, and readings may be 
transferred directly from the dial scale to a 
computer. Changes in sensitivity are ac- 
complished by a push button and a neutral 
slide. Smudges on the collector are cleaned 
off with a rubber eraser. 


LENS AND FLANGE WRENCHES, one a long tool 
with flat ends looking roughly like a ma- 
chinist’s clamp, and the other round-nosed, 
are available in sets. The first is for use on 
a slotted flange or lens retaining ring, is 
long enough to reach into the back of a fold- 
ing camera to open the ring holding the bel- 
lows to the front standard, and will open 
most lens mounts having slotted rings. The 
other is for flanges having holes instead of 
slots. Both are fitted with thumbscrews to 
keep the legs in adjustment. 
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From ‘‘Adventures « America, 1857-1900." Harper & Brothers 


Hold that pose—steady now!” A traveling photographer 
of the horse-and-buggy days tries a candid shot with his 
studio camera. Edwin Austin Abbey made the drawing 


Darkroom lantern 
with a coal oil” 
(kerosene) lamp. 
The front glass 
was ruby colored 


Simplicity is the word for this view , 
camera. It's what they used in 1888 ‘ 


This happy amateur of the early 70's 
has a de luxe portable wet-plate outfit 
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Early type of motion- 
picture camera in the 
Los Angeles Museum. 
It was made in 1895 


With this gadget it was easy to 
lift a slippery plate from a tray 


ScCOvin 


. .. and just as easy to stand it 
up safely for draining and drying 


Only 15 cents—a plate lifter 
that was worn like a thimble 


The bicyclist of 1886 could 
get this camera, designed to 
ride the handlebars of his 
lofty rattle-bone contraption 











Edison's kinetoscope (invented 1889) was a 
peep show with a moving film of still photos 
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A portable dark tent for preparing and developing 
early collodion negatives—wet plates—in the field 


started well with this 
projector, designed in 


Amateur 
operated 


movies 
16-mm 


hand- 
1922 


. and this hand-operated |6-mm. camera is of 
the same vintage. Both were marketed in 1923 


Early shutters were 
something to wonder at. 
This is a typical model 
from a catalog of 1886 


The upper view is the 
front of the shutter: 
the other one, the rear 


~ 
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After the roll-film camera, patented 1881, came the 
box camera. Here's an early one (1890)... . And 
who couldn't pose prettily before such a background! 





Wartime Photo Restrictions 














NEW FEDERAL LAW TO DEFINE EXACTLY 
WHAT PICTURES YOU MUST NOT TAKE 











O MANY scare stories have appeared 
S about wartime restrictions on photogra- 
phy that some of us are almost resigned to 
storing away our cameras for the duration. 
Actually, the situation is by no means such 
as to make the amateur forsake a stimulat- 
ing hobby. A proposed Federal law (Senate 
1707) will affect him by imposing certain 
necessary restrictions, but there will still be 
plenty of interesting mate- 
rial for the lens-and-shutter 
enthusiast to shoot. 

Forbidden by this bill is 
the photographing of naval 
stations and yards, military 
posts, forts, arsenals, air- 
fields, and all other naval and 
military reservations and 
premises used for purposes of 
national defense by the Army, 
the Navy, or the Coast Guard. 

It is also taboo to snap ves- 

aircraft, weapons, and 

other equipment located on 

such premises or in adjacent waters or desig- 
nated defensive sea areas. The bill likewise 
prohibits the photographing of vessels, air- 
craft, weapons, and equipment under repair 
or in process of construction either for our 
own government or for any of the United 
Nations, as well as the factories, shipyards, 
plants, storehouses, or other premises on 
which such war material is manufactured 
or kept, and the areas adjacent to such 
places. As it is impossible to know in most 
cases whether a factory is a defense plant 
or not, or whether a warehouse is filled with 
munitions or with household furnishings, the 
wise course is to refrain from shooting such 
doubtful subjects. 

Unlike the old Espionage Act previously 
in force, the proposed new measure will not 
require the authorities to prove that illegal 
pictures were taken for the wilful purpose 
of aiding the enemy. The amateur who 
takes such pictures is therefore fully liable 
to its penalties, which are a possible fine of 
not more than $1,000, or imprisonment for 
one year, or both. 

It is not intended to prohibit the photo- 
graphing of naval ships and planes, per- 
sonnel, weapons, and the like when such 


sels, 
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subjects are not in or adjacent to areas in 
which photographing is forbidden. There is 
no restriction on taking pictures of planes 
in flight or on the ground when away from 
military or naval reservations, troops on 
public roads, and so forth. However, in 
many cases the authorities in charge would 
prefer that such pictures should not be 
taken, and photographers should consult 
the officer in command be- 
fore attempting any shots. 
Service men on leave may, 
of course, be photographed 
freely 
Visitors at commercial air- 
ports are not permitted on 
the fields, and as the Civil 
Aeronautics Administration 
forbids the taking of photo- 
graphs from the air, passen- 
gers are required to surren- 
der their cameras, which are 
locked in baggage compart- 
ments. However, there is no 
restriction against snapping passenger 
planes in flight. 

The foregoing covers only the proposed 
Federal regulations. Bear in mind that local 
laws, municipal ordinances, and the like may 
impose additional restrictions. In some lo- 
calities, for example, it is illegal to photo- 
graph bridges, dams, municipal buildings, 
water fronts, or power plants. Under the 
law of trespass, railroads, factories, mines, 
and public utilities can prohibit picture tak- 
ing on their premises. 

The safe course is to inquire at a police 
station or city hall before you shoot, and if 
in any doubt whatever in regard to a sub- 
ject, to ask specific permission. Even if 
no legal action is taken, unauthorized snap- 
shooting can result in much difficulty and 
embarrassment. There are plenty of per- 
fectly safe and fascinating subjects for your 
camera indoors, in the country, in most pub- 
lic parks, and in your own back yard. 

The patriotic photographer ‘vill refuse to 
take any picture that might be of value to 
the eneriy should it fall into the wrong 
hands. He will bear in mind the motto that 
hangs over an Official’s desk in Washington: 
“Cameras Are Guns-—-Pictures Are Bullets.”’ 
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Liquid-Rubber Coating Renews Nonslip Tips on Tripod 


RUBBER-IM PREGN ATED tripod feet 
that have hardened with age so 
that they slip on smooth surfaces 

in be renewed with white liquid 
rubber or black latex, such as is 
ised for making rubber molds 
Clean the tripod feet thoroughly 
with a brush and grease solvent 
to remove all dirt and grease, put 
the liquid rubber into a suitable 
container, and dip each foot sep- 
arately, taking care to have the 
rubber reach well up on all sides 
Hang the tripod up after dipping 
so that the rubber runs down to 
form thick buttons on the feet 
If necessary, dip two or more 
times, allowing three hours be- 
tween coats. Let the last applica- 
tion dry overnight before using 
the tripod.—-G. R. S 


Adjustable Camera Support Is Clamped to Edge of Table 


yerers at THIS camera stand and 
clamp provides a firm 
support from which to 
shoot table-top or still- 
life pictures, and can also 
be used to hold lighting 
equipment. It consists of 
a brass pipe that can be 
slid up or down in a V- 
notch and held in place 
ss ne pnnsauen with a pressure plate and 
ry ae PLATE ‘ f wing nut. The top of the 
al Qe ) . ees | Cc pipe carries a camera 

— =" screw, and any home- 
HARDWOOD made or commercial tilt- 


BLOCK 2«2 «44 
ing top may be used 





as’ wooDd 
f SCREW 4 7 Usd 











Simple View-Finder Shield Eliminates Glaring Reflections 


View finders that 
negative lens and 
sometimes |! 
sunlight b of gl 
Surtas 
lated by slip 
lens frame a shield 
il fron a tin can 
iped as shown. Paint the 
i dull black and finish the 
utside in some lighter color 
the shield will be easier to find it 
lropped. This expedient can 
ourse, be used on either a 
ra motion-picture camera 
though shown on the latter 
POPULAR SCIENCE 





AUTO-LITE 2232: 


_ MOUNTAIN BOYS 


“MIGHT BE & SMART IDEE TO MOVE PAWS HEAD OVER A LEETLE, LUKE... MEMBER 
SHE STARTS OUT LIKE A JACK-RABBIT SINCE MAW GAVE ER A PLUG-CHEK’ 





“SPARK-WEARY' ENGINES GET NEW LIFE 


Take a tip from the Mountain Boys! 
See with your own eyes why your car 
is sluggish, hard on gas. Auto-Lite’s 
new ‘Plug-Chek”’ inspection service 
helps spot gas and power-wasting 
plugs. Cleaning and regapping your 
present plugs often restores ‘‘like- 


4a 
new economy. Replace faulty plugs Color and condition tell if plugs are 
operating properly. Matching your 
plugs with those illustrated on the 
“Plug-Chek” is first step in restor- 


THE ELECTRIC AUTO-LITE COMPANY ing new life to spark-weary engines. 


Toledo, Ohio + Merchandising Division - Sarnia, Ontario 


, i> . | P 
with ignition engineered \ Auto-Lites. 


In its 26 Great Manufacturing Divisions, Auto-Lite is Producing for America’s Armed Forces on Land, Sea and in the Air 
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@ Take my advice, friends, and join the smart millions 
who have long since learned that the way to insure 
long engine life is to install new piston rings —at first 
sign of oil-pumping or any othersymptom of ring wear. 
Get Hastings Steel-Vent 

Piston Rings. They are 

tough on oil-pumping;: 

gentle on cylinder walls. 

Any good mechanic can 

install them — quickly and 


economically. 


Note to Used Cor Buyers: Ask the 
dealer if it's Stee!l-Vent Recondi- 


tioned. It's o better buy if it is 


EEL-VENT PISTON RINGS 


sT 


Gus Spotlights 
Lighting Troubles 


Continued from page 144 
generator, the ammeter, and the battery 
Remember that a good connection means 
metal-to-metal contact over the full area 
of the wire which carries the juice, and that 
either corrosion or dirt will prevent that 
sort of contact 

“Right,” Dr. Marvin said. “I'll keep an 
eye peeled for headlight flare-up. But how 
about too low voltage?” 

If your headlights seem to be growing 
dim," Gus said, “trust your eyes and do 
some checking for low voltage. It’s worth 
finding and correcting. A 10-percent loss 
in voltage means a 30-percent loss in can- 
dlepower 

The cause of low voltage isn’t as easy to 
locate as the cause of too high voltage be- 
cause low voltage has more possible causes. 
I always start by checking the battery 
very low water in the battery can cause 
battery-voltage drop under the load of the 
headlight bulbs. Then I check for badly 
corroded battery cables, and then for poor 


+ 


ground connections. Next I close the light- 
ing switches, and check across them for 
voltage drop. If I find any drop, I examine 
the wiring carefully, and give special at- 
tention to connections. If I find a connec- 
tion made by just twisting the strands of a 
wire around a screw and then fastening 
them I'm pretty certain that I've found the 
cause of the trouble. When a wire is ter- 

inated that sloppy way, corrosion will get 
in its dirty work before very long and cause 
voltage drop. Such sloppy connections 
should be replaced by a soldering lug-——or 
it the very least the end of the wire should 
be dipped in solder before it is twisted 
around the screw 

If I'd been driving my new car with the 
sealed-beam headlights, I wouldn't have had 
this trouble tonight,”” Dr. Marvin said. 

Maybe not,”’ Gus agreed, “and then may- 
be so. It was just one of those things 

Suddenly all the lights in the shop went 
out 

What's this?” Dr. Marvin demanded. 
blackout? 

Looks like it,” Gus said. “The second 
one tonight for us.” 

The lights flashed on again. Joe Clark 
was standing in the office door, grinning at 
them. It's after twelve o'clock,” he an- 
nounced Don't you two fellows ever want 
to get any sleep? When you two get to 
talking about automobiles, one of you is as 
bad as the other!” 
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but here is one worry you can avoid 


HEN Uncle Sam said, “No new cars For your peace of mind, don’t say “grease- 
this year,” he also meant “The car you job.” Insist on genuine Marfak 40-point Lubri- 


own has got to last a long time—every precious cation Service. At Texaco and other good deal- 
pare of it!” ers everywhere. 
That's why king pins, tie rods, drag links, 
bearings and other vital friction points re- 
quire the ex/ra care, the superior protection of 
stem-to-stern Marfak chassis lubrication. 
Marfak helps add miles to your car’s life 
because it’s super-tough. Applied by chart 
—not by chance —it resists wear-out, wash-out 


and squeeze-out. 


TUNE IN: FRED ALLEN 


4 
~ 3 \e » \ . 
j € you il VW spape 


ex ee \ 
Gore Ueleome a TEXACO DEALERS 
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HOW TO No Shortage of Problems 


(Continued from page 51) 


made. That was on December 17, when the 
Wright Brothers set the world’s first non- 
stop record of 120 feet in 12 seconds. 
You would think a feat like that would 
ON SPARK PLUGS have made headlines in every newspaper in 
the country. But, as a matter of fact, when 
the brothers telegraphed to their sister 
e Catherine in Dayton an account of the flight, 
and Gasoline Cost she couldn't find a single reporter willing 
to use the story. She rang up one of the 
local papers on the telephone, and the boys 


were playing poker and the phone rang and 
rang until finally one fellow answered it 
and said, “Well? 

This is Catherine Wright,” she replied, 


Have vour spark plugs cleaned and I have just received a telegram from 
; ' my brothers. It says: ‘We have just made 


and adjusted every 4,000 miles. the first flight in a heavier-than-air machine 
(Costs only 5c a plug.) and will be home for Christmas.’ ” 

After she had finished, the fellow said, 
Replace all badly worn plugs “Well, I'm glad to hear the boys are going 
promptly. to get home for Christmas.’ 

That is a true story told to me by the re- 


I would have been crazy if I had said 

—_ anything else,’ he explained. ‘In the first 

: place, we had all been taught it was im- 

Dirty or worn spark plugs possible to fly a heavier-than-air machine. 
waste as much gas as 1 gallon in 10. Anyone who thought he could fly was crazy. 
Thevalso cause hard starting bad Whether or not a thing like that is crazy 


’ . depends on whi vay we have r sights 
for batteries!) and loss of power. — om Way we here cur age 
leveled, forward or backward. People of 


limited vision have decried the practicability 
of every invention in the history of man. 

= Still the human race has progressed. 
If we are to have any hope of continuing 


that progress, we must maintain our labo- 
oad Registered AC = a oe intac t and encourage our inventors. 
J le emergency of war is going to provide 
Spark Plug Cleaning a great impetus for scientific research. In 
Station. Look for this many ways, this is an era of unrivaled op- 
portunity for the individual inventor. 

We need never fear our running out of 
problems or opportunities. The progress of 
the human family is like the old story of the 
man who went out to slay the dragon with 
a hundred heads. He was given a charmed 
sword and was told, “This sword will cut 
off any head that the dragon has. There is 
just one catch to it. Every time you chop 


“Keep ‘em Rolling” off one head, two more will grow in its 
place. 
Do Your Part Every time ag eg one problem, two 
more grow in its place. That is the reason 
Buy Defense Bonds why I say we need never fear our running 
out of opportunities in the future 
Our problems today are our opportuni- 
ties tomorrow. There will never be a short- 
age of problems. 


Goto your neighbor- 


ore nee 
CLEANING STATION 
Sign. 


SPARK PLUGS 4 
P ale e 


AC SPARK PLUG DIVISION - General Motors Corporation 
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iter Plane N 

adjustable fence 

it easy to rout the exact 
distance from an edge. 


STANLEY TOOLS 


DIVISION OF THE STANLEY WORKS 


NEW BRITAIN, CONN., U. S. A. 





STANLEY PLANES 


For All Common And 
Unusual Cuts 


Builder of the first iron plane, Stanley has 
constantly improved planes and extended their 
the 
widest and most dependable the world. Get 
them at your dealer's, or write for Catalog No. 35, 


7our Complete quide 100d tools 
your complete guide to good tools. STANLEY 


usefulness until today the Stanley line is 


No. 78 has 
regular and 
tted with Spur, 


pth Gauge and Fence. 


STANLEY SIDE RAB- 
BET Plane No. 79. Both 
right and left har 

for side rabbeting i: 
trimming dadoes 
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mouldings and groovs 
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HARLEY-DAVIDSON 


Motorcycle clubs all over the country are volunteering for civilian 
Members proudly use their rugged, dependable 


defense duty. 
Harley-Davidsons for messenger and errand service, escort and 
patrol duty, and render valuable aid to other volunteer branches. 
Harley-Davidsons’ greater flexibility makes them the ideal vehicles 
for this type of service, and their unmatched economy conserves 
gas, oil and rubber for the nation’s Victory Drive. 


See your Harley-Davidson dealer — learn about the superior 
performance of these world champion motorcycles. Also look over 
his special values in reconditioned models, 


MAIL COUPON NOW 


HARLEY-DAVIDSON MOTOR CO., Dept. PS, Milwaukee, 
Send FREE copy of big 24-page ‘Enthusiast’ magazine filled 
with thrilling motorcycle pictures and Also literature on 
the latest Harley-Davidsons. Stamp is enclosed for mailing cost, 


Wisconsin 


stories. 


Name 


Address 








POP’S ORIGINAL “SCHOOL OF FING” [1Ow Flyers Are Redesigned 





ON 


I. hundreds of machine shops, “P 


POP SEZ NEVER 
LEAN ON A FILE = 
ry UM ML sT 
SOME THIN 


_— 


op” is the 


name affectionately given the foreman or super- 
intendent who is interested ih the advancement 
as in the 
eflicieney of the work under his control. 


of the men in his charge as well 


He knows that one of the stepping- 


stones to 


a higher pay job is thorough knowledge and 
-kill in the use of files. “Filing is an art with 
many techniques,” says “Pop.” And that’s not 


hard to believe, since Nichelson makes 
than 3000 kinds, sizes and ents of files. 


In addition to a wide range of stand- 


ard files, war and private industries 


use 


many Nicholson or Black Diamond 
Special-purpose Files with which every 


met haniec and apprentice should become 
familiar, Some of the ones on which 


FREE Technical Bulletins may be 
had by writing us are: Stainless 
Steel, Aluminum, Brass, Plastics, 
Die Makers, Foundry, Die Casting, 
Shear Tooth and Lathe Files. 
Nicholson and Black Diamond 
brands are obtainable through 
hardware and mill-supply houses. 


NICHOLSON FILE CO., 23 Acorn St. 
PROVIDENCE, P. 1, U.S.A. 
‘ til Ont.) 


more 





NICHOLSON ,. 
FILES vues. 


ee 
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skin of the rest of the body to lose heat 
much more rapidly. 

With pressurized suits or pressurized 
cabins, it would not be necessary to skate 
on such a thin edge of oxygen. So far, 
pressure suits are too clumsy to be very 
useful, and for military uses pressure cab- 
ins are dangerous. Small bullet holes can 
be easily patched, but a broken window or a 
hole from an explosive shell would be dis- 
astrous-—at 51,000 feet, for instance. Pres- 
sure cabins are commercially useful for 
comfort at much lower altitudes, and the 
Air Corps has experimented with them suc- 
cessfully. But in combat at high altitudes 
the men inside will still have to use masks 
and have emergency oxygen flasks for para- 
chute jumping. 

It was only in 1939 that the oxygen mask 
came into use in our Air Corps. Before that 
the flyer took oxygen from a pipe stem held 
between his teeth, and it fed him a constant 
flow from a compression tank. The mask in 
common use today, developed by Drs. Booth- 
by, Lovelace, and Bulbulian of the Mayo 
Clinic, is a far cry from that: and even 
this BLB mask is now obsolete for combat. 

The BLB mask fits tightly over the nose 
and mouth. Oxygen flows at constant rate 
(fixed manually according to need) into a 
rubber bag, from which the flyer sucks his 
breath. When he exhales, the first 150 cc. 
of the exhalation is pure oxygen which 
never got to the lungs, and it goes back 
economically into the rebreather bag. When 
the bag is full, the rest of the exhalation 
goes out through a sponge-rubber disk, in 
a turret in front of the mouth. Moisture 
from the breath collects in the sponge rub- 
ber, and in an unheated cabin it is likely 
to freeze up tight. The mask turret also 
gets in the way of the bombardier's sight. 

One mask has eliminated the turret and 
it has its breathing apparatus down inside 
the fiyer’s clothing, where body heat keeps 
it from freezing. This mask is equipped 
with a valve which automatically feeds the 
right quantity of gas from the tank, as the 
flyer inhales. Development of such valves has 
been one of the most difficult designing jobsin 
the development of oxygen masks. No mat- 
ter how dry the oxygen was, they were 
likely to freeze_up. This was especially true 
formerly when oxygen was carried in tanks 
at a pressure of 1,800 pounds to the square 
inch. In addition to the cold of altitude, the 
expansion of this gas through the valve 
had an effect of refrigeration, and lowered 
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SPEED UP AUTO REPAIRS 
SEND FOR THIS 
3°34 me: teole) Gate 


Motor Car 
contains s&0 
pages of short cut ideas, 
fully illustrated. Sent free 
no obligation. 
CHAMP-ITEMS, 

6205 MAPLE AVE. 


for 
Ailments” 


“Cures 


INC. 


LOOSE BATHROOM FIXTURES, 
such as towel racks or soap dishes, 
can be quickly and easily reset in 
plaster, wood or tile, with PLASTIC 
WOOD. Get it today at Paint, Hard- 
ware and 10¢ Stores. 














angel Tool Chests 

are alwa po tenn 9 wi th disc t g tool- 

makers a! nd ma Fr "Cat: 
RSTNER Foon CHESTS 

542 Columbia St. 


1108 


Dayton, Ohio 





MOTOR: DRIVEN Flaxible SHAFT TOOL ot coal 
q rie" CONTROL. — _ Aner ee _ FINGER- $14 


quick 
Use tt FOREDOM 
te. Pr 


FREE “LITERATURE FoR TRAILER BUILDERS 


PLASTIC 


= 


LA. Grinding Attachment 100 POWER TELESCOPE LENS KIT $2.25 


For 8° to 16° Metal Lathes. Build It Yourself. finished for @ ft. long refract 





ning 


a 
m naling ¢ utters. A. re8 
— Sem 
ne A wes Machined 
Castings 


Huron Machine & Tool Co., Dept. C-5, Yale, Mich. Only $645 


GREAT NEW 


*ASHLIGKT l0tA 


GIVES FREE USE OF BOTH HANDS! 


nom 
yepi ox an d lo OX ICL 
u BROWNSCOPE Co., Dept. 65, 125 W. 45th St., 





New York, WN. 
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Rex Ristlite snaps on like 
a wristwatch! Throws 500 
ft. beam. A boon to me- 
chanics, car owners, sports- 
men, housewives, Army, 
Navy men! G-E pre-focused 


REX 


~ Ristlite 


» advertisers 


bulb. Light, colorful plastic. 
98¢ — wherever flashlights 
are sold. 


FLASHLIGHT COMPANY OF AMERICA 
Dept. P, Jersey City, MW. J 
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at Johnson have all but stop- 


ped the production of Sea-Horse outboard 
motors. For the most part, we are engaged 
in the manufacture of essential defense 
items in which precision and DEPEND. 
lity are highly important—and for 
ch Johnson facilities, training and 
fine equipment are ideally suited. 


Your Johnson dealer is in touch 


latior 


vice 


1. He can 


and pos- 


ors, new or used. See 


isted unde 


In you 


r “Out- 
r clas- 


sihed telephone directory. 
JOHNSON MOTORS 
0 PERSHING ROAD 


WAUKEGAN, ILLING 


J Jo out where the 
trout fight a little harder, 
up where the days stretch a little 
longer—that s where the rest begins. 
With your Ta-pat-co sleeping bag 
you have sleeping comtort with you 
Ac the close of the day when happily 
tired muscles welcome a well-earned 
rest, you spread your Ta-pat-co un- 
der the root of the star-studded sky 
ind there, hovered by the outspread 
wings of giant trees, you sleep. Go 
wuls dealer—add 


your sports equip- 


THE AMERICAN PAD & TEXTILE CO. 
Dept. 52, Greenfield, Ohio 


FOR THE 


oda 


( 
; BLAZE NEW TRAILS TO 
THE LAND OF YOUR DREAMS 


7 


How to call wild ducks 
call—weigh 
st scales— 

rabbits— 
ond! other DO'S and 

DON'TS for your sofety, 

pleasure and comfort on 

outdoor trips. Write for 
your FREE copy Today! 


How Flyers Are Redesigned 


Continued from page 222) 


the temperature by several degrees more. 

Only a certain number of men in the Air 
Forces are able to work at the highest alti- 
tude. Others are afflicted above 30,000 feet 
by aeroembolism, known to sandhogs and 
divers as the “bends.” At extremely low 
pressure, atmospheric nitrogen dissolved in 
the blood is discharged as bubbles, like the 
gas in an opened soda-water bottle. This 
causes itching, rash on the skin, and some- 
times excruciating pains. By breathing pure 
oxygen and exercising before leaving the 
ground, it has been found possible to wash 
most of the nitrogen out of the blood. But 
with some men this doesn’t work. 

One of the hardest jobs of the flight sur- 
geons is to persuade flyers to accept their 
findings, especially as to the need of oxygen 
between 10,000 and 15,000 feet. The first 
effect of anoxia, oxygen lack, is a feeling 
of exhilaration and well-being—much like 
the notion of a man, after a half dozen 
cocktails, that another little drink wouldn't 
do him any harm. 

In a Navy low-pressure chamber, at 35,- 
000 feet, a flyer once impatiently removed 
his mask. Horrified doctors hurried to in- 
crease the pressure, meanwhile held a stop- 
watch on him. He collapsed in 35 seconds. 
Another Navy flyer learned his lesson in a 
strange way. Flying above 20,000 feet one 
day without oxygen, he noticed that his in- 
strument board lacked a bank indicator. 
Diving to lower altitude, he looked at his 
instrument board and found the bank in- 
dicator back in its proper place. 

Pilots flying all day at 15,000 feet with 
oxygen are warmer and suffer less fatigue 
than if they fly at 8,000 feet without oxygen 
All pilots are supposed to use oxygen above 
10,000 feet, but the pilot of a single-seater 
is pretty much his own master when he 
gets in the air. He needs to be convinced. 

The flight surgeons are now installing 
more than forty altitude chambers in vari- 
ous parts of the country for indoctrination 
of members of combat crews. A machine 
gunner is put in the chamber with one of 
those nickel-in-the-slot| machines which 
shoot light beams at moving airplane tar- 
gets. He starts out making a fine score, 
and as pressure is decreased he fires away 
with increasing confidence, but with rapidly 
deteriorating marksmanship until he can't 
hit the target at all. Then he is given oxy- 
gen and immediately the shooting improves. 
The pilot, watching the procedure, learns 
his lesson as well as the gunner.— HICKMAN 
POWELL. 
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SAN OS 10 Times Faster... 
PORTABLE 
New Guildg der 


Now, do better sanding this easy 
way—10 times faster! This sturdy, 
portable belt sander turns out expert 
work in minutes—instead of hours of 
hand-sanding drudgery. 

Give everything you make that expert finish. Works 
on wood, metal, stone, plastics. Sells at popular price 
—weighs only 9 pounds. Fully guaranteed. Try it at your 
hardware dealer’s, or WRITE us today for full details. 


SYRACUSE GUILDTOOL COMPANY, 1742-5B No. Salina St., Syracuse, N. Y. 


"LETS Taupe CAMERAS /” 


=? Generous allowance on your camera toward a new or 

used model of your choice. Write giving description 

of present camera and tell us what you want. Write 
for free MOVIE or STILL Bargaingram. Dept. PS 





BUILD YOUR OWN AIRPLAN 


** *All hdl ahs = 





sD. plus handling charges AGENTS, 
1601 tL Market, ST. LOUIS, MO. 
DICE e CARDS 


Perfect Dice, Magic Dice, 
Magic Cards—READ THE 
BACKS — Inks, Daubs, 
Poker Chi Gaming 
Layouts, ice Boxes, 
Counter Games, Punch- 
boards. WRITE FOR 
CATALOG TODAY. 


K. C. CARD CO. 1202 W. Washington Blvd., Chicago, Ill. 


Carved Hull Kits—Separate Fittings 
Model Yacht Fittings—Sails &Spinnakers 


Send 20c coin for new 48 page catalog 


ALS. FISHER *° Soyer oak mien: ** 
You m PROFIT BY USING THIS 


DEALERS: hance for t 
ACE CO., 





CATALOG 


FASTER CUTTING 


One blade is equal to an ordinary hand scraper reforged about 5 
times. No need to grind blade, just keep stoning it. Blade tasts 
longer and you save grinding time. When blade is finally worn out 
a new blade makes a new scraper. Blades are 1/16" thick from end 
to end, always the same with- 
out reforging. Each blade is 
tested for proper hardness. 
Sent prepaid on receipt of | Blades (Each) . 

check or money order, or sent | Blades (Dozen) 4 20 4.40 4.70 
c.0.D. (Dozen prices apply to 12 or more) 


ANDERSON BROS. MFG. CO., DEPT. S, ROCKFORD, ILL. 


PAINT BRUSHES SCARCE! 
Keep NEW brushes soft 
RENEW old brushes 


Conserve valuable paint brushes. Sa them by using 
DIC-A-DOO P AINT BRI SH B ATH after every use, 
Amazingly ef! er in enir 7 . 

away paint trom bristle Bru 

peed ae ng time. Re 





Prices 1'4" 
Hand Scraper P. 0s $3 20 $3 35 
48 5! 











bh semaine 


THE PATENT CeReALs co. 
makers of Dic-A-Doo Paint Cleaner 
GENEVA N Y 





La ate +t UP. To- bare OEAS for 
t SPECIAL BARGAINS 
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olo sted! 
CRAFTSMAN wooo. Service co. 
2729 S. Mary St., Dept. B-21, Chicago, mu. 





s newest tech- 





1942 edition exp! — les- 


hods. 
niques. metho All data 
~ oe rorOrder now. 


$700 
sons, charts. 
Box P-521 


estpald any welder ne 
: yo FREE inspectinn Hobart Bes Troy, Onie 


Clip this Ad. Attach Your Name, Address, Money Orderand MAIL } 


One of the Worlds 
Largest Builders of 


Arc Welders 


TS for 
£ DEEL 
O-MAK-IT 


AYAKS, ROWBOATS. DINGHIES, INBOARDS, 
BOARDS. RUNABOUTS = C ut-to-fit for quick 
assembly. Everything complete plus Illus. Instruc - 
tions. No Ex perience Necessary. Simple as A -B -€ 
SEND 1C¢ POSTAGE (COIN) TODAY 

For Money-Saving Illus. Catalogs 

showing all latest ‘42 Models— 


rt Welders are 
Saeiee win production 
battle — lea 
ORDER YOUR BOOKS TODAY! 2 


Prin 





Car is. stationery, circulars, tags, labels, advertising, 
ave mone Print for Others, Biz Protts; © asy 


Gnsy EBuld 
aoa ~~ 


KELSEY, ine Y- 33. Meriden, Conn, 


TE: 


Poa 


Designed for Automobile Engines. 
Adjustable Motorbeds. Open or with 
cab. Length 18 ft., width 6 ft. 7 in 


Fast VEE Bottor 
No. 69 Drill sai calien: anita ne ie 
$9.95 inkwarwork yourdeatercanstii = 


Encl. 10¢ (coin). Send all Iius. Booklets at once 


PEMD cc ccccnccescoce 
capacity %4 
in steel. 


No. 229 Drill 


~ a Stand $4.45 


Address = 
MARINE DIVISION OF U-MAK-IT PRODUCTS 
KAYAK BOAT ( co. 1521 R- EAST | 129th S ST., NEW YOR RK, 


Y 
of r < le er 1 
Speedway Manufacturing Co. 1K 
1824 S. 52nd Avenue, Cicero, Illinois Lea 
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BETTER 
PICTURES 


ow oto” 


ol ia 
a Ww EST 0 N Exposure Meter 


assures correctly exposed pictures 
with still and movie cameras! 


The step which will make photography easy for you 

enable you to get correctly exposed pictures 
every time is to use a WESTON Exposure Meter. 
By simply pointing this compact meter at any scene 
or subject it instantly measures the light and gives 
the correct camera settings to use for excellent pic- 
all your stills or movies will be 
exactly as you want them 
no wasted 


ture results. Thus, « 
clear and rich in detail 
to be. No more picture disappointments 
film because of incorrect exposure. A free booklet 
containing helpful inf Write 
to Weston Electrical Instrument Corporation, 
622 Frelinghuysen Avenue, Newark, N. J. 


wmation, is available 





PHOTO 


Do you want 

s profit s at home’? Make 

PHOTO ENLARGEMENTS for yourseli if 
Sc 


Oe oie Liniorger ia AUYOMATIC, Neo experience 
COPIES any victors $7.94 


“GMPLETE. interes ANY 


IDEAL-X, 148 West 23 St., New York SIZE 





10 West 33 St 


How long since you made movies 
of your family? 


Load up your CINE-KODAK today 


| Learer PROFITABLE PHOTOGRAPHY ° 


For pleasure or 
i 


1 "vee Bookiet. 
NEW YORK ath) +> 5 : x4 Puevesnarny 
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sll find every photographie item 
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Lc M Low Prices on Cash or fesen Orders 























1 1 want now pay later 
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te today! 


WRITE Now! Ma ay t t wr 


MONTGOMERY WARD 


Photographic Dept. PS-542A -- Chicago, ti. 








New York _City 


Ruby Heat Lamp Is Designed 
for Use in the Darkroom 


penetrate the 
drying process 
a new type 
darkroom 
bulb are 

prints, 


INFRA-RED rays that sur- 
face of film and start the 
from within are obtained from 
of ruby heat bulb designed for 
purposes. Among the uses of the 
the speedy drying of ferrotyped 
prints on blotters or stretched cloth frames, 
and all types of films. It is also valuable 


r heating developing solutions 


Electric Pencil Marks Data 
Indelibly on Negatives 


TITLES, 
marked permanently 
electric-pencil kit. A 
comes in gold, silver, 
ors, is laid over the negative. The pencil 
is plugged into any electric outlet until it 
becomes hot and is used to write through 
the foil as illustrated. The resulting marks 
are easily read and will not rub off. 


and other data may now be 
on negatives with an 
of foil, which 
and other col- 


dates, 


prece 


black, 








Indexed Slide-File Boxes Hold 
100 to 200 Kodachromes 


NEW slide-file boxes are available for 2 
by 2” Kodachromes in two sizes, one hold- 
ing 100 slides and the other 200. The top 
is fitted with an indexing system corres- 
ponding to the numbers under which the 
slides are filed. French-lapped corners give 
added strength to the construction and, 
rounded on the outside, prevent marring 
furniture. The finish is imitation leather. 


Combination Blower and Brush 
Cleans Out Camera Shutter 


DuST in the shutter 
mechanism that is diffi- 
cult to dislodge can be 
rooted out with the 
blower of this newly 
designed gadget for 
cleaning cameras, and 
then swept away with 
the camel's-hair brush, 
which is attached to the 
rubber blower bulb. 
The device works sim- 
ply with a pressure of 
the fingers as it is 
brushed over the deli- 
cate camera mecha- 
nism. Air forced out of 
the bulb is blown di- 
rectly through the 
bristles. 
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H SERVES Ty, 
“Ctlas. ’ATion fates 


elphe 


Fy. s.s. Philo? 


eon 


r y.s.$. Gude 


ttlas Milling Machine—part of the 
Cramp emergency plant equipment. 


Ships, ships—and still more ships! 
That's America’s victory cry in the baule 
of the supply lines. 


Valiantly doing their part — crowding 
every last ounce of effort in the race 
against time — is the Cramp Shipbuilding 
Company, Philadelphia, one of the oldest 
(1830) and best-known names in American 
shipbuilding. Soon new warriors of the 
sea like those above will slide down 
Cramp’'s ways to join the battle wagons of 
the fleet. 

Atlas is well represented among Cramp's 
busy machine tools, as it is in the major 
war production plants in the nation. 


LATHES - DRILL PRESSES - SHAPERS 
ARBOR PRESSES - MILLING MACHINES 
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MOTO-SAW 


AFE AS A HAND SAW 

“3UST GUIDE iT! 
WO LIMIT TO LENGTH OF 
STOCKITWILLCUT SAWS 
TOCENTER OF 18 "WIDTHS 


WORLD'S FINEST ADHESIVE 


Get the same omazing results Franklin Liquid Hide oe do 

Glue gives master craftsmen in finest woodworking ~_ “ - ‘ DREMEL MFGCO. 

concerns. This genuine hide glue in liquid form Dept. $122-€ 

is used os is! No mixing, heating, preperation. » Moto-Saw in » Racine, Wisconsin 

Spreads evenly ot normal room temperature. 

Every drop works —no waste from evaporation, 

hordening, souring. Fronklin Liquid Hide Glue is FOR 27,000 R.P.M. INSIST ON A GENUINE 

best, thriftiest, for all wood gluing Se Ow 

i. -* ‘ AT HARDWARE DEALERS 
or send 25c¢ for quorter-pint con 

Saag , (Regularly 30c). If from Ohio, 

f ast, odd Ic sales tox. Only one con *Has shock-proof | 


to @ person bakelite case 
*Fan-cooled mo- 


THE FRANKLIN GLUE CO. — 
1183 Cleveland Ave *Has oseee ss 
£veer 000? weans Columbus, Ohio 


FRANKLIN Bee 
Liquid Hide GLUE cia, Sia oay mint aenry ace Ld 


FOR ALL WOOD GLUING Dr. nd nly ‘si ." wirnam al aaa con Dept. T122-€ 




















Racine, Wis. 


All designs patented 


TRuE TEMPERS “ 


Hommers 
Trve Temper Ace of 


Super Hatchets 
a f Oynamic Trve 
: . $1.50 each Temper 
frre 0 
sows Dynom 
la $1.75 each 
Power 
: centered 
@ Feel the pertect dynamic bal 
ance of these 4 True Temper tiful hand tools—the urge to own 
Tools he force of their power chem. use them and show then 
; | 


centered weight. Grasp the select to vour craftsmen friends will be 

white hickory handles—they are irresistible of eae 

custom htt 1 your hand. Ex a Hatchets 

Buy True Temper’s 4 Aces at . True Temper 

if Tommy Axe 
$2.00 each 





amine the lustrous, satin smooth, 
rustless black finish—the most vour home hardware storc 


durable and aturactive ever place not in stock, mailed direct post 


on hand tools. Listen to the ring paid on receipt of list price _ 

of the perfectly tempered steel quoted for each tool wanted : a \ : 
You will vote them America’s Produced only by the Makers of 

most efficient, useful and beau True Temper Products ' : 


Prices slhiahtly higher west of Denver ‘ Ace 
of Belt 
: Axes— 
Te the Mokers of True Temper Products Tr UE TE M PER ) True Temper 
1942 Keith Bidg., Cleveland, Ohio Tomahawk 
' te see Tous - PRoDUCTS $1.75 each 
namic Har Tome Tomahawk © Dy ROOUCTS 
t - FORKS + RAKES © HOES + SHOVELS 
~ ARES + HATCHETS + HAMMERS + SCYTHES 
FISHING RODS AND BAITS + GOLF SHAFTS 
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With the Inventors WHAT? NO RACE 
o stow wreter a cars at gst © [AT INDIANAPOLIS? 


working properly, a new “periscope de- 
tector’ is mounted in the body above 
the rear window. When rays from the rear 
lamp are directed upon the license plate 
above it, they also enter the periscope, 


It may be several vears before racing ts re- 
ed at the ost f cedw in the 
world. But r 
of M 
Flox 
the 
When you 
¢ pace and 
oll and 





| Top: Mauri 
where an oblique mirror directs them for- | Ftovd Davis 


ward to the conventional rear-view mirror | fr"/ndianepole } 
and thence to the eyes of the driver. Thus, ee oe 
without leaving his seat, he can tell that the | ‘7 574 

lamp is in operation. So that the reflection 
will not be confused with other lights en- 
countered along the road, it may be given 
distinctive color and form, such as a green 
star, by a masked and tinted window in the 
periscope. According to the Irish inventor, 
who has just obtained a patent in this coun- 
try, the scheme should avert accidents due to 
a burned-out bulb or broken connection in the 
tail lamp, which prevent it from being seen 


by an overtaking vehicle. ... ICE THAT FORMS i 
5 yyy seipcmgy. Bocaragys : oe itt | do PRESS OWNERS! 


ON AIRPLANE WINGs, destroying their lift 


and endangering the pilot, is disposed of in 
ee HERE’S 1 TOOL WITH 5 DISTINCT USES 


a new way by Leopold C. and Walter J. 
Schmidt of Jersey THE BARRON MULTI-PURPOSE 
City, N. J. Along ROTARY WOOD PLANER 


the leading ec. ,eof 
oe 7 id gp oom) PLANES & SURFACES + PANELS & BEADS 50 
each wing, a strip ROUTS & GROOVES + RABBETS + TENONS COMPLETE 


of flexible mate- | Converts ANY drill press in STEEL TOP AUXILIARY 
rial covers a TOW | f t0.2,tme ee mcce surtace hmisnes ~=DRILL PRESS TABLE 
of slots. When an ae reas ot Neate smootnness. Sater [ias 300 en. in. smooth works 
inner shaft is |i es ee ce. ceub on nant oat mew hee 
turned, cams pro- |] finaon $ day triat snippea prepaid 
trude through wren mOTIING. Free literature. 


the slots, flexing BARRON TOOL CO. 
the covering and 370 Architects Bidg., Detroit, Mich. 


dislodging the de- 


posit of ice. An 
important aid is a 
flexible fin, pro- 5 \ ; f 


truding from the 
covering, Which Pp 
. ays upto$2 or $3 an Hour 
flutters in an air ysup 
a) utomatiec S$ Mier files 
stream and has | fand circular and band saws better 


been found to prevent formation of a con- | hess, no canvassing. no eyestrain 
tinuous sheet of ice across it. The cam- | fsnarpened 2309 hand saws. for 
bearing shaft, which preferably is con- ‘ . . The Foley 
structed of lightweight tubing, may be pon for FREE PLAN 


(Continued on page 230) | FOLEY MFG. Co.. $19-2 Foley Bldg... Minneapolis, Minn. 
Send Free Pian on Saw F 


Burd Piston Ring Che — E, Rockford, tt. 
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To make recreation 
or both 
unglazed tile basement 
Portland Cement Paint. This paint is inexpen 
sive, mixes with water, is applied with brush 
or spray on damp or dry walls, forming a hard 
cement-like finish, Anyone can apply this 
paint. Eight colors, black and white. Send 
coupon for descriptive booklet 


a beautiful work shop, 
paint the concrete, brick, or 
walls with Medusa 


room 





vr rata Hap lt Rater 


{ Ohio 
t t! lo 


20-pages valuable shop kinks that save work, 
money in choosing, using hand and power 
blades, frames, band saws. Many illustrations. 
Complete blade selection tables. Used in thou- 
sands of industrial plants. Only Se at hardware 
with coupon to cover 


#) 
far \ 


————— 
CLEMSON BROS 
Enclosed find 10c for which send postpaid 


dealers or send 1c 
handling, mailing costs 


= 


Dept. B 
INC., MIDDLETOWN, N.Y 





Published by 
manufacturers of 
STAR 
hand blades 
power blades 
hack saw frames 
band saws 
Clemson D-17 
Lawn Machine 
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20-page shop manval, “Metal Cutting 
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ALBERT CONSTANTINE A SON, 


DEPT. 418, P. O. BOX 


OODWORKERS 


1942 MASTER MANUAL 


‘ 


M 4 ' 
inc 793-F East 135th St n.Y¥.Cc 


WORLD’S LOWEST PRICED 


ADDING MACHINE “z22%s2" 


FREE TRIAL 
WWEAL FOR Seems e Levers use ONLY $750 
ea ii an TOTAL COST 
tre : my ‘ } SMONEY. 
cintt f ' I e7 " ’ MONFY 
RACK KRANTE? ne ' . Pa Pos 
Money back in 10 days If not delighted. AGENTS WRITE. 


CALCULATOR MACHINE COMPANY (Mfrs.) 
1118 CHICAGO, ILLINOIS 


With the Inventors 
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turned either by motor power or by hand.... 
BY PROVIDING A FIRM SUPPORT for heavy field 
gl Leonard C. Corcoran, of Univ ersity 
Heights, Ohio, steadies the field of view, and 
user's hands free for taking 


asses, 


also leaves the 
notes his ob- 
itions. The 

e employs 

headgear 
and a_ vertical 
bracket of adjust- 
length, to 
omfort 
of the wearer. 
Clamped to the 
front of the 
frame, the bino- 
culars may be 
aimed upward or 
downward by ro- 
tating them on 
pivots. The ac- ’ 
companying illus- } 
tration suggests : 
one possible 
f the invention, 
by a civilian air-raid warden, for identifying 
the markings and type of an unfamiliar 
plane AN IGNITION KEY that insists on be- 
ing taken along, when a driver leaves his car 
is the creation of Walter Spiro of New York 
City. If an absent-minded owner fails to re- 
move it, the key thrusts itself into his hand 
or, if ignored, it attracts his attention by clat- 
tering to the floor. The trick lies in a spring, 
sliding within a slot in the key. When the 
latter is inserted, the spring is compressed 
Nothing happens, long as the key is 
turned; but when the ignition is shut off, the 
spring forces it out of the socket. Other uses 
for the self-ejecting key are foreseen by the 
inventor in locking doors of houses, apart- 
ments, hotel rooms, offices, and shops. 
cause of the simplicity of the device, it 


of 


looped 


ible 
suit the « 


use 


so 


> 
Je. 


fers no obstruction to norma! use, but serves 
constant reminder against inviting 
by leaving a key in a lock 
WINDSHIELDS free of dust, 
(Continued on page 231 


as a 
thievery 


TO KEEP snow, 





With the Inventors 
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sleet, and insects, a handy aid for motor- 
ists has been devised by Milton O. Schur of 
Berlin, N. H. On the front of the shield, a 
fitting holds part of a roll of transparent, 
water-repellent film in firm contact with 
When 
this section of 
tilm eventually 
bec omes soiled, i 
crank within the 
car winds it up on 
the lower roller 


the glass. 


ind brings into 

place a clean se 

tion from the top 

one When the 

entire roll is used 

up, it may either 

be laundered and 

rewound, yr 

thrown away and 

replaced with a 

new insert. If the 

material is tinted 

blue or amber, it ¢. 

is said to serve as 

in effective sun shield and to abate hea 
light glare The frame may be made of 
glass or transparent plastic HIGH- 
SPEED STREAMLINE TRAINS, light in weight 
compared with other rolling stock, tend to 
skid along the rails when brakes are applied 
for a quick stop. To obviate the difficulty, 
electromagnets mounted a fraction of an 
inch above the rails have been used to in- 
crease traction. However, they have been 


_ iz ane 
a bet eal - 
4 ==) &£ mr = & 
lS i PL ho 
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subject to damage by guard rails in crossing 
switches and frogs, particularly on curves. 
An improved type that solves this problem 
has been assigned to the Westinghouse Air 
Brake Company by its inventor. Electro- 
magnetic bars normally are retracted well 
above the rails. When the brake lever is op- 
erated, however, it applies air pressure to a 
pneumatic plunger that depresses the bars 
to the position shown by dotted lines. When 
the brakes are released, the electromagnetic 
bar returns to its retracted position 
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2 IMPORTANT STEPS TO 


GIVE YOUR CAR 
A FRESH START 


@ mosiicioss — 


It’s double-acting — cleans and pol- 
ishes. Rapid-acting solvents quickly 
remove grease, grime, and traffic film. 
Back comes the original color and lus- 
tre of the finish. Just a few minutes, 
and your car looks fine. 


@ mosit UPPERLUBE— 


r Contains complex alba 
compounds—the oiliness 
elements of the richest 
petroleums. Reaches up- 
per cylinders as a mist 
— produces an adso: bed 
film onthe metal surfaces 
which guards against 

scuffing and undue wear at starting, 
and at other times when the regular 
oil supply may be inadequate. 
Buy Where You Buy 
Mobiloil or Mobilgas 


Mobilgioss + Mobil Stop-Leak + Mobil Radiator Flush 
Mobil Hydrotone - Mobil Handy Oil - Mobil Upperlube 
Mobil Window Spray - Mobilwax - Mobil Spot Remover 


BY SOCONY-VACUUM 








NAVY “E" 


Awarded to 


SOUTH BEND LATHE 


Phe Navy Ordnance Flag and “E” Pennant have 
been awarded to the South Bend Lathe Works for 


outstanding performance in the production of ord- 
nance materiel for the L.S. Navy. 


For vears South Bend Lathes have served our 
Navy. More recently —sincee Defense demands have 
called for vastly increased machine tool production 

South Bend has been “ahead of schedule” in the 
production of lathes. 

Permission to fly the Navy “E” Pennant and to 
wear the “Eh” on our lapels, is an honor. These em- 


blem- serve as recognition tor work well done- 
ind as a reminder of the tremendous job that lies 


thead. We will do our part to help finish it, 


SOUTH BEND LATHE WORKS. 


Lathe Buiiders tor 35 Years 





S834 £. Madisen St., Seuth Bend, ind. 


POPULAR SCIENCE 





at 


friend 
or foe? 


can you “spot”’ 
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GET THIS BRAND NEW Q 


World's Leat 


100 Pages of Photos, Specific 
of Each Plane in Actual Flight! 
German, Japanese, Italian; U 


AN ABSOLUTE NECESSITY FOR 
AND SPOTTERS; A VALUABLE 
EVERYONE INTERESTED IN AVI 


ercHIS brand-new AIRCRAFT SPOTTERS’ GU1 

exactly what you need in today’s emergency! 
are a volunteer air raid warden, “spotter,” or em 
in any one of the many home defense tasks assig 
civilians, you will want to become thoroughly f 
with all types of war planes commonly used by 
ligerent nations, including our own and those of 
lies. Even if you have not been assigned any 
duties, you should have this knowledge of pla 
measure of preparedness and as a guide to corre 
in case of emergency. 

THE AIRCRAFT SPOTTERS’ GUIDE is « 
Harold F. Hartney, Lieut. Colonel (inactive) Ar 
U. S., formerly Chief of Training, U.S. Air Corg 
tains the latest Army and Navy information co 
world’s fighting planes. 


Shows All Easily Recognized Charactei 


This valuable 100-page book describes and ill 
British war planes, 17 German planes, 16 Japa 
14 American planes, 12 Italian planes, 6 Nether! 
i French planes and 3 Russian planes. Not « 
shown exact, authoritative photographs of all ¢ 
but you are given specifications, markings, and 
mation to positive mMenttication 
viewed in the air or on the ground, An exceedi 
feature are the silhouette views showing each pli 
different angles, so that even at a great distance 
sisted in identifying a plane or group of planes 
outlines you see! A quick-reference index is inclu 

THE AIRCRAFT SPOTTERS’ GUIDE is i 
handbook size, measuring 5's by 9 inches. I 
carried in coat pocket or supply bag. It is also 
accessory on the desk of every warden post, eve 
ing headquarters, every school warden, and whe 
Rush your order for a copy today 


QUARTER ; 


assist you mn 


the watchword. 


SEND ONLY A 


these military 


planes 
in the sky? asar 


S' PPOSE you were an air raid warden, “spotter,” or just 
Mr. John Citizen, and saw a group of any one of these 
planes in the sky, would you know when to give the alarm 
how to distinguish between our own or enemy planes? 
Do you know that the silhouettes of these planes identify 
them at great distances just as positively as though they 
were on the ground? Now you can have at your fingertips 
not only the silhouettes, but actual photographs, specifica- 
tions and markings of 90 of the world’s foremost fighting 


plages in 


THE AIRCRAFT 
SPOTTERS’ GUIDE 
100 Pages of Detailed Pictures for only 
tormed as a measure ot preparedness. 2 Sc 

Every important Allied and Axis plane 


is fully pictured and described. Every well-known German, 
Japanese, and Italian plane is illustrated from many differ- 
ent angles. Every American, British and Dutch fighting 
plane of importance is pictured. French and Russian planes 
are included. 

THE AIRCRAFT SPOTTEKS’ GUIDE will not only be 
an indispensable handbook for everyone charged with 
civilian defense duty, but will provide a wealth of useful 
information and ideas for anyone interested in aviation as 
a hobby or as a career. The amazingly low price of 25 
cents makes it possible for all to own a copy. Get yours 
immediately 


See Inside of This Cover for More 
Details and Special Order Form 


This valuable book was prepared es- 
pecially for today’s emergency, which 


calls upon every citizen to be well-in- 
/ 
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100 Pages of Photos, Specificatic 
of Each Plane in Actual Flight! All 
German, Japanese, Italian; U. S., 


AN ABSOLUTE NECESSITY IR AIR 
AND SPOTTERS: A VALUABLE 
EVERYONE 
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HIS brand-new AIRCRAFT SPOTTERS’ GUIDE is 

exactly what you need in today’s emergency! If you 
are a volunteer air raid warden, “spotter,” or employed 
in any one of the many home defense tasks assigned t 
civilians, you will want to become thoroughly familia: 
with all types of war planes commonly used by the bel 
ligerent nations, including our own and those of our al 
lies. Even if you have not been assigned any specil 
duties, you should have this knowledve of planes as 
measure of preparedness and as a 
in case of emerzency. 

THE AIRCRAFT SPOTTERS’ GUIDE is edited 
Harold F. Hartney, Lieut. Colonel (inactive) Army of 
U'. S., formerly Chief of Training, U.S. Air ¢ orps. It « 
tains the latest Army and Navy information covering 
world’s fighting planes. 


Shows All Easily Recognized Characteristics 


This valuable 100-page book describes and illustrate 
British war planes, 17 German planes, 16 Japanese pl 
14 American planes, 12 Italian planes, 6 Netherlands p! 
i French planes and 3 Russian planes. Not only are 
shown exact, authoritative photographs of all these ai 
but you are wiven specilications, markings, and other 
mation tO assist you in positive identification either 
viewed in the air or on the ground. An exceedingly va 
feature are the silhouette views showing each plane fror 
different angles, so that even at a vreat distance vou wil 
sisted in identifying a plane or group of planes simply 
outlines you see! A quick-reference index is included 

THE AIRCRAFT SPOTTERS’ GUIDE is in a co 
handbook size. measuring 5‘, by 9 inches. It can € 
carried in coat pocket or supply bag. It is also an indis 
accessory on the desk of every warden post, every civil 
ing headquarters, every school warden, and wherever al 
the watchword. Rush your order for a copy today. 


SEND ONLY A QUARTER & 3c 


i uide fo correct acti 



















For Everyone Who Wants to Know Planes 
as a Hobby, Study or Patriotic Service 


THE AIRCRAFT SPOTTERS’ GUIDE 
was published not only to meet the 
emergency needs of today, but also 
to furnish an authorita 
tive, up-to-date guide for 
everyone’ interested in 
aviation, whether as a hobby 
or a study, as a part or full 
time career. Perhaps you like 
to build model planes—this 
Guide will provide useful 
and fascinating details for 
you to work on. Perhaps you 
are looking forward to the 
coming opportunities in the 
airplane industry, as a mechanic, flyer, maintenance man. This 
Guide will be a valuable introduction to the field. Perhaps you 
are now employed in aircraft Production, or want to qualify for 
military aviation—this Guide will provide you with many helpful 
focts and ideas 


RUSH ORDER-FORM & LABEL 
BELOW FOR YOUR COPY 


- ¥ 


ons & Silhouettes 
Makes & Types— 
, British & Allies 


To get your copy quickly, here’s what you do. Cut out the ORDER 

DAI LAs 5 FORM and SHIPPING LABEI below. Fill in carefully (preferably 
“RAID W ARDENS print) your name and address ON EACH. On the ORDER FORM 
— . you will see a Handy Coin Holder. Simply slit open the perforated 
IDBOOK FOR lines in the center of the circle and slip a quarter under the band thus 
tormed. Then on the SHIPPING LABEL affix a 3 cent st imp in the 
space provided. Fold as directed, place forms in envelope and mail 

itonce! ~~ National Aeronautics Couacil, Inc . 37 West 47th St.. N.Y. 
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SOE DYMAGCICOE fOIGHTY Sti 6 


Now for the first time the amazing stroboscopic camera 


analyzes the swing that made baseball history 











vent 
With his eyes still focused on the batted ball... Joe follows 
through in a tremendous release of driving power. 


<" 
I'VE SMOKED 
CAMELS 
FOR 8 YEARS 
THEY HAVE THE 
MILDNESS THAT 
. COUNTS WITH 


~ ME 
Right off the bat 


Joe Di Maggio, shown 
here at home, will tell 


you I find Camels 
easy on the throat 
milder in every way. 
And they ve got the 
flavor that hits the 
spot every time 


J. Reynolds Toba 


" 


¢ 
ae 


A remarkable series of repetitive flashes 
taken at | / 30.000 of a second show you 
the famous Di Maggio swing and follow- 
through all in this one picture above. 
Below 


a Camel. Yes, Came/—the milder ciga- 


at the left, you see Joe enjoying 


rette with less nicotine in the smoke 


of slower-burning Camels contains 


28% LESS NICOTINE 


than the average of the 4 
other largest-selling cig- 
arettes tested—less than any 
of them— according to in- 
dependent scientific tests of 
the smoke itself ! 


CHUYEL | 


THE CIGARETTE OF 
COSTLIER TOBACCOS 


é. 
Sie 
ciGaa ee, 





